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and get the PLANER 
that EXAC ILY suits YOUR needs! 


See the complete 
line BUSS 
PLANERS the 
Woodworking 
Machinery 
Show 
WINSTON-SALEM 
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When you buy BUSS planer you not only get machine that will give you the best 
job planing the shortest possible time, but machine that virtually custom built 
your particular production. requirements. For example: Our Model 44, 4-roll and Model 
66, 6-roll single surface cabinet planers are available total *20 sizes compared 
two four sizes machines the same category offered other planer manufacturers. 
addition, have all the other models shown below, available various capacities. Con- 
sequently, when you buy BUSS planer you never need pay for extra capacity you not 
need. But, the other hand, when extra large capacity real asset, you’ll find that 
BUSS offers planer larger capacity (52” width) than any other the market. Obvi- 
ously, are exceptionally well situated provide you with the planer that will net you the 


greatest return that can had from investment planers. Let consult with you 
your requirements. Bulletins request. 


BUSS PLANER EXACTLY SUIT YOUR NEEDS 


medium sized planer for face, 6 roll planer face, 8 roll planer Double Surfacer for planing hardboard i 
first cutting and finish- first cutting and for first cutting and rough lumber. other very 

SIZES ing work. finishing work. finishing work. 
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Soderhamn’s 


new barker designed for top efficiency, dependability, and quality 
barking yet low initial and maintenance cost, and backed 
manufacturer with more than seven years’ experience rotor 
scraper barkers. 


The DC-6 will make profitable investment for mills cutting low 
7000 bd. ft. (Doyle Scale) per 8-hr. day, and production 45,000 
feet per shift may attained, depending log sizes, condition, and gen- 
eral efficiency operation. will handle logs from 36” diameter, replaced without removing bolts 
and from 21’ long. Interchangeable heads enable you meet rigid nuts. Barks 22” strip. 
barking specifications “must” today’s competitive market. 


Because logs are fed sideways into the barker, and hydraulic kickers 
discharge them the rear, skids live deck are used for both infeed and 
outfeed. All movements are hydraulically controlled from one simple 
operating station. Start-stop buttons are provided for both motors, and 
single lever similar airplane control (but pilot’s license needed!) 


ABRADER — Contacting surface is hard- 
faced, placed on removable jacket. 


directs all movements the head and carriage. Low operating cost. Barks 12” strip. 
replaceable ardene stee nives. 
The DC-6 heavier construction than any other low-cost barker where 
the market. Requires about 26’ space, plus log deck, ramp skids. desired. Barks 12” strip. 
Write for new catalog sheet obligation! complete barking, 
DC-6 Barker, Horizontal Chippe 
West Coast Sales Office: Room 409 Pittock Building, Portland, Oregon $20,000. Write for complete details. 
East Canadian Representatives: Forano Limited, Montreal, Canada 
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Protect their value with 
Chapman 
Chemicals 


Permatox Most effective chemical product 

yet developed for control stain and mold lumber 

(both hardwoods and softwoods) during air seasoning 
costs only pennies per MBF. 


Sealtite—End-coating for logs, lumber timbers 
controls end checking and reduces losses due 
degrade. Available many colors. 


Ambrocide insect control chemical for 
logs and lumber. Easily mixed with Permatox 10-S for 
use dipping vats. 


Let send you complete 


CHAPMAN CHEMICAL COMPANY 
Leading manufacturer wood preservatives 
Memphis Tenn. 


oil spray for use logs and lum- 
ber prevent damage insects. Equally effective 
hardwoods and softwoods. 

Penta modern clean preserva- 
tive for preventing wood rot and insect attack. Gives 
long-lasting protection. 

Penta-WR wood preservative that 
clean, paintable. Gives positive protection from dam- 


age moisture and termites and other insects. Widely 
used the millwork and related industries. 


data—mail coupon today 


Chapman Chemical Company 
Box 138 
Memphis 


Please send information Permatox 10-S 


Name 


Address 


Minneapolis San Francisco Portland, Ore. 
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The 


new automation breaks the bottleneck 


your veneer production line! 


Ends delays between drying and splicing. The radically new Cardwell Auto-Clip brings automation 
cumbersome and fatiguing hand operation veneer and plywood production. more sighting and ad- 
justing sheets under blade. The lead operator quickly marks all defects with special solution the sheets 
travel past him the infeed conveyor. electric contact through the solution stops the sheet for split 
second and brings down blade. Every cut exactly square and parallel, ready for perfect splicing jointing. 


You get more production per man hour... and more per square foot floor space. You save veneer 
because Cardwell Auto-Clip cuts closer the defects. Most important all, the new Cardwell Auto-Clip 
moving veneer feet per minute, with 240 cuts keeps veneers flowing swiftly and 
smoothly between drying and splicing operations. ends traditional bottleneck ...cuts down extra 
immediately starts paying you big dividends more production lower cost. 


WRITE FOR FULL INFORMATION, including on-the-job performance records. 


SPECIFICATIONS: Knife lengths available: 56”, 66”, 78”, 110”, 130”. Knife actuation: Air Cylinder. 
Air Supply: CFM PSI. 


ELL company 


Franklin 19th St., 11, Virginia Phone 4-4593 
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HARPER 


More than papers modern 
forest products technology will fea- 
tured the 12th National Meeting 
FPRS, June Madison, Wis. 
The technical program, the most com- 
the Society’s history, 
expected attract over 700 persons 
from the United States, Canada, and 
overseas, 


major convention highlight will 
the keynote session, which has 
its theme, for the Future— 
through Forest Products 
Mr. Harper, Ass’t. Chief, 
Forest Service, will discuss the role 
federal research the nation’s rapidly 
expanding economy and the resulting 
increased demand for wood. will 
explore Federal responsibility utili- 
zation research relation other 
public and industry research. Mr. 
Harper will outline areas which 
new advances need made. 


Dr. Jahn, second keynoter, 
Asst. Dean the New York State 
University College Forestry, will 
stress the importance strong pro- 
gtam research institutions 
higher learning, and will relate this 
the lack adequately trained physi- 
engineers and chemists lay 
the ground work for developmental 
the wood industry. 


industry viewpoint research 

Director Research and De- 

for the Weyerhaeuser Tim- 

the world’s largest lumber and 
forest products company. 


Honorary Lecture Planned 


Harry Tiemann, internationally 
known seasoning specialist and dean 
wood drying the United States, 
will present the Charles Williams 
Memorial Seasoning Lecture the 
keynote session. “Highlights the 
Development Kiln the 
title his paper which will encom- 
pass the entire span his career. The 
lecture the first honorarium its 
kind given FPRS National 
Meeting. 


Sikorsky Address Session 


Perhaps the best-known international 
figure appear before FPRS, Igor 
Sikorsky will speak and 
Future Developments Helicopters” 
during the session devoted Heli- 
copters Logging. The first de- 
velop successful helicopter the 
Western Hemisphere, Mr. Sikorsky 
Engineering Manager Sikorsky Air- 
craft, division the United Air- 
craft Corp. One the pioneers the 
aviation industry, Mr. Sikorsky was 
important figure through the two world 
wars and has been honored many 
nations, including the United States. 


Asst. Sec. Army and Wisconsin 
Governor Honor Luncheon 


George Roderick, Ass’t. Sec. 
the Army and veteran years 
executive and production experience 
the wood products industry, will 
address the Official Luncheon, June 24, 
before estimated attendance 500 
persons. Sharing honors the plat- 
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Dynamic Program Ready for June Meetin 


form with Mr. Roderick will the 
Hon. Vernon Thomson, Governor 
Wisconsin. 

authority packaging de- 
fense materials, Mr. Roderick ex- 
pected discuss the importance 
wood and forest products the na- 
tion’s defense. 


Fundamental and Applied Research 
Studied 

The week-long meeting will have 
technical sessions that will deal with 
diverse problems fundamental and 
applied research and development— 
from helicopter logging lignin and 
sawdust utilization. The sessions are 
divided according the Di- 
visions, with some Divisions planning 
two sessions. 

search, some the topics that will 
discussed are: the removal tannins, 
phenolic compounds, 
from sawdust for its use fertilizer; 
research and development possibilities 
by-product utilization from sulphite 
pulping; and thermosetting adhesives 
from bark extracts and yield from co- 
niferous tree bark valuable phenolics 
that can used resin applications. 

Some the practical problems that 
will discussed are: mobile radio 
communication, newcomer the 
forest, and its relation large logging 
operations; the air drying lumber 
with forced air circulation reduce 
shipping weights dimension lumber; 
and the preservation markets 
through the up-grading methods 
and finished products. 
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FPRS and Madison Welcome You June 


Madison, Wisconsin’s capitol, the 
site the FPRS 12th National Meet- 
ing, June Located isth- 
mus between two lakes and close 
three others, the city offers scenic at- 
tractions and center for county, 
state, and national government 
activities. 

Over 700 persons are expected 
attend this meeting, General 
Chairman Robert Hiller reported re- 
cently. Seventeen technical sessions are 
planned with more than papers and 
panel discussions every phase 
wood research and development. Reg- 
istrants will also have the opportunity 
attend problem clinics and discus- 
sion meetings subject- 
matter divisions. 


Registration Hours 


Meeting headquarters will the 
Hotel Loraine, just off Madison’s Capi- 
tol Square the center the city. 
Registration desks will staffed from 
Sunday, June 22, and from 

Registration fee for FPRS 
members, $10 for non-members, and 
includes admission all technical ses- 
sions, division meetings, 
and the Paul Bunyan Social Hour, 
well copy abstracts technical 
papers. Ladies registration fee $5. 


Dedication FPRS Office Building 


The new FPRS Office Building, con- 
structed through contributions and ma- 
terial donations, will dedicated 
Sunday, June 22, from pm. Lo- 
cated just short way from the 
Forest Products Laboratory, the build- 
ing will officially opened cere- 
monies that will include Kauf- 
ert, FPRS President, Dr. Hall, 
Director, and other representatives 
the Forest Products Lab, Jeter 
Eason, FPRS President-Elect and archi- 
tect the building, and the mayor 
Madison. 
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Scheduled for Sunday afternoon and 
early evening are meetings the Na- 
tional Executive Board, Industry-Edu- 
cation Committee, Employment Com- 
mittee, and Membership Committee. 


Mid-West Section Hosts Welcoming 
Reception 


Meeting registrants will guests 
the Mid-West Section informal 
get-acquainted reception held 
Crystal Ballroom the Loraine Ho- 
tel. Bensend, chairman the 
Section, reports that congenial eve- 
ning planned for all meeting regis- 
trants and their families. 


Keynote Session 


The technical program will begin 
Monday morning (see official Techni- 
cal Program elsewhere this issue) 
with the keynote and official opening 
session planned for Monday afternoon 
from pm. Welcoming remarks 
will made the Mayor Madi- 
son; Dr. Kaufert, Dr. Hall, and 
Hiller, General Chairman. Main 
speakers will deal with the problem 
research, and the Charles Wil- 
liams Memorial Seasoning Lecture will 
presented. 

Other features the opening ses- 
sion will the presentation the 


Hitchcock Publishing Co. 
vice-president the firm. 


The 12th Annual Business Me: ‘ng 
will begin 11:30 Tuesday, 
24, which time the gavel the 
presidency will turned over 
coming President Jeter 
Kaufert. 


Official Luncheon 


Immediately following the 
meeting will the Lunc con 
with Wisconsin Governor Thor son 
delivering remarks, and 
tary the Army Roderick 
ing the assemblage. More than 500 
are expected attend the 
function. 


Another feature the 
will the presentation the 
Wood and Wood Products 


Subject Matter Meetings 


Fourteen subject-matter 
the Society have scheduled 
clinics and meetings 
morning June 24. Meeting from 
turing, Wood Preservation, 
Plywood, Quality Control, 


MAPLE BLUFF COUNTRY CLUB and pool where the Official 
Party and Banquet will held. 
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Merchandising, and Pack- 
Wood Composition Board, Log- 
Chemical Utilization, Wood Dry- 
Wood Machining, Glues Glu- 
in. and Finishing. (See meeting agen- 
the green section). 


ONE THE Style Divers that will appear 


Paul Bunyan Hour 
and Banquet 


= 


3 


WATER BALLET TROUPE that will perform after the Official Banquet. 
the aquacade after the Official Party. Clark Paper Mills, Kimberly, Wis., 


Mosinee Paper Mills, Mosinee, Wis., 
The Institute Paper Chemistry, 
Appleton, Wis., Marathon Research 


The Paul Bunyan Hour sponsored Rothschild, Har- 
industry suppliers will precede the Homes Inc., Port Washing- 
Official Party and Banquet the ton, Wis., and the Hammond Organ 
Maple Bluff Country Club Wednes- Co., Chicago, 


day, June 25. The Social Hour will 
take place from pm, and the 
party will follow 7:30 and continue 


Varied Ladies Program Planned 
The ladies will begin their social 


until midnight. Entertainment will activities with get-acquainted coffee 
provided professional water ballet hour Monday morning am. 
that will feature rythmic swimming, Luncheon and Style Show the Edge- 
plus comic and style diving. water Hotel will held Monday noon 


and followed tour interest- 
ing sites around Madison, including 
the University Wisconsin. 

Tuesday afternoon, ladies may 
tour the Forest Products Labo- 
ratory, and excursion the Madi- 
son zoo planned for the children. 
Featured Wednesday afternoon will 
boat trip around Lake Mendota. 
The program will officially end with 
excursion ladies and children 
the Blue Mounds area, which will in- 
clude visits the Blue Mounds park, 
Cave the Mounds, and Little 
Norway. 


Suppliers “Host” Paul Bunyan Hour 


Forty-four wood industry suppliers 


have contributed $50 each sponsors 
the Paul Bunyan Social hour the 
FPRS National Meeting June. Spon- 
soring firms will hosts registrants 
and their families the Social Hour 


preceding the Official Party and Ban- 
SAMPLE rhythmic swimming seen quet, June 25, the Maple Bluff 

FPL Tours May are: 


Thursday afternoon, June 26, will 
entirely devoted planned tours 
the Forest Products Laboratory 
and will feature the gamut facilities 
the government facility well 
displays and exhibits showing the 
scope laboratory work. 

Individual consultation appoint- 
ment with laboratory staff specialists 
will held the major portion Fri- 
June 27. Consultations can also 
for other days during the 
and special appointments 
will maintained meeting 
quarters for this purpose. 

series open-house plant and 
lab tours have been arranged 
and registration for these 
will also facilitated special 
tration desk during the meeting. 
can visit the: Allis Chal- 
Co., Milwaukee, Wis., Kimberly- 
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Algoma Division, Plywood Corp., 
Algoma, Wis. 
American Cyanamid Co., New York, 
American Mfg. Co., Tacoma, Wash. 
American-Marietta Co., Seattle, Wash. 
Arnold Dryer Co., Milwaukee, Wis. 
The Bahnson Co., Winston-Salem, 
Bauer Bros. Co., Springfield, Ohio. 
The Black Bros. Co., Inc., Mendota, 
The Borden Co., New York, 
The Carborundum Co., Niagara Falls, 


Catalin ‘Corp America, New York, 


The Coe Mfg. Co., Painesville, Ohio. 

Peter Cooper Corps., Gowanda, 

Diamond Gardner Corp., Chico, Calif. 

Disston Division, Porter Co., 
Philadelphia, Pa. 

The Dow Chemical Co., Midland, 
Mich. 

Fiberesin Plastics Co., Oconomowoc, 
Wis. 

Green Bay Paper Pulp Co., Green 
Bay, Wis. 

Hitchcock Publishing Co., Wheaton, 
Ill. 


Plastics Division, North Tonawanda, 

Hough Mfg. Corp., Janesville, Wis. 

Industrial Woodworking, Cleworth 
Publ. Co., Cos Cob, Conn. 

Koppers Co., Inc., Pittsburgh, Pa. 

The Lilly Co., High Point, 

Masonite Corp., Chicago, 

Mattison-Greenlee Service Corp., Rock- 
ford, 

Mereen-Johnson Machine Co., Minne- 
apolis, Minn. 

Merritt-Solem Division, 
chine Co., Lockport, 

Moore Dry Kiln Co., Jacksonville, Fla. 

National Casein Co., Chicago, 

Nelsonite Chemical 
Grand Rapids, Mich. 

Pacific Lumber Co., Chicago, III. 

Paine Lumber Co., Oshkosh, 

Perkins Glue Co., Lansdale, Pa. 

Protection Products Mfg. Co., Kalama- 
zoo, Mich. 

Rhinelander Paper Co., Rhinelander, 
Wis. 

Simonds Saw Steel Co., Leominster, 
Mass. 

Solem Machine Co., Rockford, III. 

Southern Screw Co., Statesville, 

Standard Dry Kiln Co., 
Ind. 

Synvar Corp., Wilmington, Del. 

United States Plywood Corp., New 
York, 

Weyerhaeuser Timber Co., Tacoma, 
Wash. 

Williams Patent Crusher Pulverizer 
Co., St. Louis, Mo. 


Official Technical Program 


Forest Products Research Society Twelfth National Meeting 
June 1958 


Session I—Wood Composition 
Board 

9:00 a.m., Monday, June 23, Chairman: 
James Roberts, Celotex Corp., Chi- 
cago, Vice Chairman (and Presiding 
Chairman): Mottet, International 
Paper Co., Longview, Wash. 
Flapreg—Regin Impregnated Flake- 

Talbott, Wash. State In- 

stitute Technology, Pullman, Wash. 


Particle Board View the 
Rapidly Expanding Nature the In- 
dustry. Panel Discussion. Moderator: 
Mottet, International Paper Co., 
Longview, Wash. Participants: 
Williston, Mgr. Central Development 
Dept. Weyerhaeuser Timber Co., Ta- 
coma, Wash.; Dr. Marra, Wash- 
ington State Institute Technology, 
Pullman, Wash.; Dale Schubert, Mgr. 
Industrial Development Co., Tacoma, 
Wash.; Kenneth Guenther, Pope 
Talbot, Inc., Oakridge, Ore.; Robert 
Bremhorst, Sales Engr., Ply- 
wood Corp.; and Drees, Sales 
Mgr., Formica Corp., Cincinnati, Ohio. 


Session Machining 


9:00 a.m., Monday, June 23, Chairman: 
Bye, Henry Disston Division 
Porter Co. (of Delaware), Phila- 
delphia, Pa. Vice Chairman: Robert 
Hoyle, Jr., College Forestry, 
State U., Syracuse. 


New Developments Matchers and 
Sanders—Alvin Stauber, Sales Man- 
ager, Yates-American Machine Co., 
Beloit, Wis. 


New Developments 
Jay Petter, vice-president, Buss Ma- 
chine Works, Holland, Mich. 


Presses and Gil- 
bertson, Bell Machine Works, Osh- 
kosh, Wis. 

Rip Saws and Moulders—Gustaf 
Johnson, Mattison Machine Works, 
Rockford, 


Shapers Pankonin, 
vice-president and director engineer- 
ing, Onsrud Machine Works. 


Tenoners Boring—Kenneth 
White, Greenlee Bros. and Co., Rock- 
ford, 


Session 


9:00 a.m., Monday, June 23, Chairman: 
Fred Simmons, Northeastern Forest 
Experiment Sta., Upper Darby, Pa. Vice 
Chairman: Paul Dunn, St. Regis Pa- 
per Co., New York, 


Radio—Essential Tool Forestry 
—Robert Olin, Director Plan- 
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ning, Potlatch Forests, Inc., Lewiston, 
Idaho. 


Integrated Hardwood Logging— 
Hein, Chief Forester, Goodman 
Lumber Division, Calumet Hecla, 
Inc., Calumet, Mich. 


Timber Quality Evaluation—An In- 
dustry Lockard, North- 
eastern Forest Experiment Sta., Upper 
Darby, Pa. 


Session Session 


2:00 p.m., Monday, June 23, Chairman: 
Dr. Kaufert, University Minne- 
sota, School Forestry, St. Paul 
Minn. 


Federal Research Harper, 
Chief, Forest Service, Dept. 


Industry Research Winton Pat- 
node, Director Research Develop- 
ment, Weyerhaeuser Timber Co., Ta- 
coma Wash. 


Educational Institution Research— 
Jahn, College Forestry, State 
University New York, Syracuse. 


Highlights the Development 
Kiln Drying—Harry Tiemann, re- 
tired specialist seasoning from the 
Forest Products Lab., Madison, 
Wis. 


Session Plywood 


9:00 a.m., Tuesday, June 24, Chairman: 
John Butler, Hardwood Plywood In- 
stitute, Atlanta, Ga. Vice Chairman: 
John Lutz, Forest Products 
Laboratory, Madison, Wis. 

The Effect High Temperatures 
the Strength Veneer— 
Northcott, Forest Products Lab- 
oratories Canada, Vancouver, 


Possible Future Products Veneer 
—John Lutz, Forest Products 
Laboratory, Madison, Wis. 


The Development Standard Pro- 
cedures for Determining Rational 
Hardwood Veneer James 
Bethel, Dir., Wood Products Labo- 
ratory, North Carolina State College, 
Raleigh, 


Changes Plywood Production. 


Session V—Wood Preservation 


9:00 a.m., Tuesday, June 24, Chairman: 
Walters, Prof., Forest Utilization 
Chairman (and Program Chairman): 
Forestry, Syracuse, 


Madison, Wis. 


Can Preserve Our Wood 
kets—C. Hoffman, Koppers 
Inc., Pittsburgh, Pa. 


Preservation Particle 
Henry Huber, Dow Chemical 
Midland, Mich. 


ments for Wooden Packing Box: 
ease Research, Southern Forest Ex; 
ment Station, New Orleans, La. 


History and Development 
Preservation for Millwork 
United States—Ormie Lance, 
Assoc., Chicago, 

Improving Wood’s ‘ity 
through Chemical 
Baechler, Forest Products 
oratory, Madison, Wis. 


Session 


9:00 a.m., Tuesday, June 24, an: 
James Bethel, Director, Wood rod- 
Raleigh, 

Training for Research and 
ment Work for the Wood 
—B. Jayne, Yale School 
estry, New Haven, Conn., and 
Wellwood, University British 
umbia, Vancouver, C., Canada 


Curriculum Forest Products—D. 
Richards, John Hill, and Wilbur De- 
Vall, Alabama 
Auburn, Ala. 


Training Program for the 
Industry? 

Opportunities for Cooperc 
Training Programs the Wood 
Cincinnati, Cincinnati, Ohi 


Continuing Education for the 
University College Forestry, 
cuse, 


Session Vil—Helicopters 
Logging 


2:30 p.m., Tuesday, June 24, Chai: 
periment Station, Upper Darby, 
Chairman: Paul Dunn, St. 
per Co., New York, 

Panel Discussion. Present and 
Bridgeport, Conn. 


MAY, 


Mgr., Helicopter Div., Spartan 


-perience with Helicopters Log- 
Agar, Okanagan Helicop- 
Vancouver Airport, C., 
Advantages the Use Heli- 
Forest Resource Managers— 
Ferris, Director, Air Operations, 

Forest Service, San Francisco, 


Vill—Glues Gluing 


p.m., Tuesday, June 24, Chairman: 
aboratory, Madison, Wis. Vice Chair- 
(and Program Chairman): 
Forestry, Seattle, Wash. 


Weathering Studies For- 
quist and Olson, Forest 
Products Laboratory, Madison, Wis. 


Thermosetting Adhesives from Bark 
Extracts—Dr. Bock and Franklin 
Herrick, Olympic Research Divi- 
sion, Rayonier, Inc., Shelton, Wash. 


Surface Properties Wood Re- 
lated Joint Strength—J. Marian, 
University California, Forest Prod- 
ucts Laboratory, Richmond. 


Industry Uses Automatic Ma- 
chine for the Rapid Evaluation Ply- 
wood Glue Bonds—B. Bryant, Uni- 
versity Washington College For- 
estry, Seattle. 


Developments the Application 
Adhesives. 


Session Control 


2:30 p.m., Tuesday, June 24, Chairman: 
Memphis, Tenn. Vice Chairman (and 
Program Chairman): Barefoot, 
State College, Raleigh, C., and 
Program Chairman: Aubrey Wylie. 
Organization Quality Control 

Program—Ross Martin, Sears, Roe- 

buck Co., Chicago, 


The Statistical Bases for Control 
Charts—Edward Hansen, Hamilton 
Co., Two Rivers, Wis. 


Review Methods for the Sam- 
pling Timber—R. Pearson and 
Australia. 


Statistical Quality Control Log- 
Cost Control—L. Lussier, 
Shore Paper Co., Can. 


Control Grade Yields 
Lumber from Hardwood Logs— 
Carolina State College, Raleigh. 


Reduction Through Methods 


Vasiliou, Cleve- 
Ohio. 


Session X—Wood Composition 
Board (2) 
2:00 p.m., Wednesday, June 25, Chair- 
man: James Roberts, Celotex 
Chicago, Ill. Vice Chairman: Mot- 


tet, International Paper Co., Longview, 
Wash. 


New Types and Uses Hardboard. 

The Steineman Process for Making 
3/4 inch Particle Board with 
3-minute Press Cycle—E. Sigurd John- 
son, State College, Raleigh. 

Medium Density Board. 

Dry Process Hardboard—John 
Robinson, Bowaters Board Co., Cal- 
houn, Tenn. 


Session Drying 


2:00 p.m., Wednesday, June 25, Chair- 
man: Preston, School Natural 
Resources, University Michigan, Ann 
Arbor. Vice Chairman (and Program 
Chairman): John McMillen, Forest 
Products Laboratory, Madison, Wis. 

Fundamental Research 


McMillen, Chairman 


Factors Associated with the Devel- 
opment Collapse During Kiln Dry- 
ing Aspen Lumber—Dr. Arne 
Kemp, Head, Dept. Forestry, 
Stephen Austin State College, 
Nacagdoches, Texas. 

Factors Influencing the Permeability 
Softwood During Impregnation and 
Drying—John Krier, School For- 
estry, Montana State University, Mis- 
soula. 

Some Aspects Drying Wood 
Temperatures Above 100° C.—Prof. 
John Hill, Alabama Polytechnic In- 
stitute, Auburn. 


Applied Research 
Walton Smith, Chairman 


Air Drying 4/4 Red Oak Floor- 
ing Stock Southern 
Edward Peck, Forest Products 
Laboratory, Madison, Wis. 

Roof your Lumber and Increase 
Your Profits Wendell Clark and 
Thomas Headlee, Carbondale For- 
est Research Center, Central States For- 
est Experiment Station, Carbondale, 
Illinois. 

Air Drying Western Softwoods 
with Forced Air Circulation—Jack 
Pfeiffer, Oregon Forest Products Re- 
search Center, 

ing Southern Pine—Louis Gaby, 
Athens-Macon Research Center, South- 
eastern Forest 
Athens, Ga. 


Session Finishing 
2:00 p.m., Wednesday, June 25, Chair- 

man: Thomas, Sherwin-Williams 

Co., Chicago, Ill. Vice Chairman: 

Lubeck, Hammond Organ Co., Chicago, 

Ill. 

New Tool for Measuring the Ad- 
hesion Surface Coatings Wood 
Products—Bruce Hallberg, Weyer- 
haeuser Timber Co., Longview, Wash. 
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Steineman Machine for Flow Coat 
Application Lacquers, Synthetics, 
Polyesters—E. Sigurd Johnson, 
State College, Raleigh. 


Experimental Study Means 
for Measuring the Surface Smoothness 
Wood—Armin Elmendorf, Elmen- 
dorf Research Inc., Palo Alto, Calif. 

The Prefinishing Plywood with 
Vinyl Jeter Eason, vice 
president, Nickey Bros., Inc., Mem- 
phis, Tenn. 


Session Utilization 


2:00 p.m., Wednesday, June 25, Chair- 
man: Gregory, Mgr. Central 
Research Dept., Weyerhaeuser Timber 
Co., Longview, Wash. Vice Chairman 
(and Program and Presiding Chairman): 
Irwin Pearl, Institute Paper Chem- 
istry, Appleton, Wis. 

The Production Torula Yeast 
from Spent Sulfite Liquor—Jess Hold- 
erby, vice president, Lake States Yeast 
Corp., Rhinelander, Wis. 


Microbiological Utilization 
Wood Sugars—George Hajny, 
Forest Products Laboratory, Madison, 
Wis. (by title only). 

Alcohol Production from Spent Sul- 
fite Liquor—Carter Watson, Tech- 
nical Director, Puget Sound Pulp 
Timber Co., Bellingham, Wash. 

The Value Wood Waste Pro- 
moting Plant Growth—Stewart Dunn 
and Judith Emery, Agricultural 
Experiment Station, Durham, 


Fermentative Action Isolated Ru- 
men Organisms Wood Substrates— 
Don Stranks, Forest Products Labora- 
tories Canada, Ottawa, Ont. 


Preparation and Uses Sawdust 
Compost—Prof. Sergius Wilde, 
University Wisconsin, Madison. 


Session 
9:00 a.m., Thursday, June 26, Chairman: 

Milton Mater, Mater Engineering, 

Corvallis, Ore. Vice Chairman: 

Ivory, president, Ivory Pine Co., Dinuba, 

Calif. 

Lumber Packaging Shipment 
Rail—Joseph Buchalter, Weyerhaeuser 
Timber Co., Longview, Wash. 

Saw Mill Lumber Handling—Nels 
Glesne, President, Casswood Industries, 
Inc., Beardstown, 


How Packaging Lumber Saves Time 
and Money—Jesse Fowler, Haim- 
ing Lumber Co., Williams, Arizona. 


Session XV—Chemical 
Utilization (2) 


9:00 a.m., Thursday, June 26, Chairman: 
Gregory, Mgr. Central Research 
Dept., Weyerhaeuser Timber Co., Long- 
view, Wash. Vice Chairman (and Pro- 
gram Chairman): Irwin Pearl, Insti- 
tute Paper Chemistry, Appleton, Wis. 
Presiding Chairman: Dr. Hall, 
FPL, Madison, Wis. 
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By-Product Utilization from Sulfite 
Pulping—J. Salvesen, Marathon 
Division, American Can Co., Roths- 
child, Wis. 

Technical and Economic Aspects 
Furfural Production from Hardwood 
—Frederick Perry, Jr., Joseph 
Voci, and Claire Canty, Arthur 
Little, Inc., Cambridge, Mass. 


Newer Activities National Coun- 
cil for Stream Improvements Re: Air 
Blosser, 
tional Council for Stream Improve- 
ment, New York, 


Steam Pollution Control Activities 
Wisconsin—Theodore Wisniew- 
ski, Director, Wisconsin Commission 
Water Pollution, Madison. 


Haigh, vice president, Komarek— 
Greaves Co., Chicago, 


Session 


9:00 a.m., Thursday, June 26, Presiding 
Chairman: Hamilton, Michigan 
College Mining and ‘Technology, 
Houghton. 


How Build Better Wood Houses 
with Materials—John Reno, 
Pacific Lumber Co., Chicago, 

Commercial Possibilities Forests 
the Amazon Region Llewelyn 
Williams, Randolph, Wis. 

Diffusion Bound Water through 
Wood Substance—Dr. Stamm, 
Forest Products Laboratory, 
Madison, Wis. 

The Challenge the Overhead 
Door—Ralph Casselman, Engineering 
Products Service Co., Washington, 


Electron Microscope Investiga- 


tion Pit Membrane Structure 


Conifers and Hardwoods. 


Convention Registrants Urged 
Attend Division Meetings 


Registrants the 12th National 
Meeting Madison will have the op- 
portunity attend meetings the 
Divisions Wednesday, June 25. 
Seven meetings will held concur- 
rently from 8:00 10:00 M., with 
seven others scheduled from 10:00 
12:00 noon. 

The first group will include the fol- 
lowing divisions: Lumber Manufac- 
turing, Wood Preservation, Veneer 
Plywood, Quality Control, Industry- 
Education, Merchandising, and Packag- 
ing. Meeting the second group will 
the Wood Composition Board, 
Logging, Chemical Utilization, Wood 
Drying, Wood Machining, Glues 
Gluing, and Finishing Divisions. 

Although diverse subject-matter 
content, the Divisions share the objec- 
tive stimulating discussion and en- 
couraging the development new and 
improved wood processes 
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ucts. major need the Divisions, 
according Rovsek, Executive 
Secretary, the area increased 
organizational development allow 
further and continuous carrying out 
objectives throughout the year. 

Other areas which the Divisions 
are active are creating technical pro- 
grams for the national meetings, sum- 
marizing developments 
made respective fields for the An- 
nual Review issue the JOURNAL, as- 
sisting the Society’s Sections pro- 
gram development, providing techni- 
cal information requested through the 
National Office, and compiling and 
preparing bibliographies, manuals and 
forth, for publication either the 
JOURNAL separate entities. 


Committee Agendas 


Wood Preservation 


Chairman: Walters 

Plans for technical session the 
1959 National Meeting. 

Installation new officers. 

Presentation the first draft re- 
ties the United States 1957” 
(Division Chairman). 

New business. 


Veneer and Plywood 


Chairman: John Butler 
Plans for the Annual Report. 
sion for 1959 Annual Meeting. 
persons attending meeting. 


Quality Control 


Chairman: Charles Latimer 

1959 Meeting. 

Theme 

interest. 

Routine setting program. 

Annual Review. 

Methods obtaining adequate 
coverage the field. 

Discussion Division objectives. 
Committee Problems. 

How can the committee best 
kept informed new applications 
quality control 

How can the organization the 
committee improved? 


Packaging 


Chairman: Tegge, Jr. 

Division reorganization. 
Recommendations the FPRS Execu- 
tive Board concerning 

tivity the Division. 


Wood Composition Board 


Chairman: James Roberts 
Annual Review. 
Program for 1959 National Meeting. 
termediate density boards for struc- 
tural purposes and how cover 
program. 


Logging 
Chairman: Simmons 
Report activities for the past year. 
Discussion bibliography project. 
Proposals for activities for the coming 
year, 
Chairman for coming year. 
Membership Steering Committee. 


Chemical Utilization 
Chairman: Gregory 

Welcome Committee Chairman and 

introduction officers and those 

tending the meeting. 

Pearl. 

New business. 

Objectives, scope, functions, end 
Utilization Committee. 

Report sub-committee (C. 
Heritage). 

report. 

mittee policy. 

Introduction officers for 


Wood Machining 


Chairman: Bye 

Discussion Division organizat 

Setting steering committee ip- 
port the over-all activities 
Division. 

gram Committee and discussion 
suggestions for topics and papers. 

Appointment 1958-59 Annual ‘n- 
dustry Report 

Appointment Saw and Knife 
ardized Nomenclature Committee. 

mittee. 

New business. 
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Glues and Gluing 


Chairman: Blomquist 
Subcommittee Reports and Discus: 
carry beyond material the 

1957 Annual Review and are 

for the 1958 Annual Review. 

New adhesives and bonding 
esses for wood. 

New gluing techniques and 
glued wood products. 

New work developing 
methods for glues and 
products. 

New gluing equipment. 

Special research studies ues 
and gluing (recent), 
for the future. 

New literature glues, 
and glued products. 

Consideration reorganization the 
subcommittees. 
Plans for the 1959 Technical 


The Cover 


Jeter Eason, Next 
President FPRS 


Mr. Jeter Eason’s first 
FPRS was 1951, when 
elected vice chairman the 
South Section. and other 
the group succeeded instilling 
spirit into the Section, which 
declining membership and ‘y. 
1952, plans were drafted 
1953 National Meeting 
Tenn., Mr. Eason was invited 
charge arrangements Mem 
elected National Executive Board 
ber 1953 for three-year term, 
resenting the South-Central 
Late the same year, the 
cided establish permanent ‘ne 
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Eason, 


ice building Madison, Wis., and 
Eason, engineer and architect 
profession, offered the services 
architectural firm design the 

\fter completing three years 
Member, was nominated for 
office vice president the So- 
which position was elected 
was nominated and elected 
the Society, and also 
for the 12th National Meeting, 
the convention June will be- 
president FPRS, climaxing 
consecutive years elected ac- 
tivity FPRS. 

vice president Nickey Bros. 
Memphis, Tenn., Mr. Eason 
well known for his encouragement 
fundamental well applied re- 
search. Quick recognize the signifi- 
cance new developments, Mr. Eason 
and Nickey Bros. worked closely with 
the Forest Products Laboratory 
the commercial development 
Impreg. Nickey Bros. now the 
largest manufacturer this material, 
which has greatly improved model- 
making processes for the automobile 
industry. 

Mr. Eason was also instrumental 
development new industrial mate- 
called Dendrol, which displayed 
properties that would allow its use 
the thermosetting phenolic resins. 
Produced from wood residues, com- 
mercial use this product still lies 
the future. 

Constantly aware new advances 
and changing conditions, Mr. Eason 
recently suggested (in paper the 
Hardwood Plywood Institute) numer- 
ous changes merchandising and tech- 
nology help the industry remain 
competitive with other raw materials 
and substitutes. Mr. Eason gradu- 
ate the Carnegie Institute Tech- 
nology. also president the 
architectural firm Eason, Anthony, 
McKinnie, and Cox, Memphis, Tenn. 


FPRS Directory Announced 


alphabetical directory 
FPRS members will soon 
Rovsek, executive secre- 


tary the Society, reports. The last 


‘rectory issued was February 
1°57 and was accord- 

with Society policy publish 
and alphabetical direc- 
‘ies alternate years. Members 
desire copy the directory 
place their request with the 
ional office. 
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Photo Progress Report 


Monthly Growth the FPRS Office Building 


Window installation was carried 
building construction entered the later stages. 
Completely installed rear windows are shown 
top photo. Representing $2,000 worth 
donation, the windows were contributed 
Carr, Adams Collier, Dubuque, lowa. Har- 
vey Gill and other firm officials (above left) 
discuss window installation with Otto Heyer, 
supervising architect. Window assembly pro- 
ceeded quickly after delivery (above right, 
and right). 

Another donation was the softwood 
plywood, including exterior sheathing, con- 
tributed the Roseburg Lumber Co., Rose- 
burg, Ore. The contribution consisted 
1500 square feet inch Plyscord and 
950 square feet inch Plyscord. Appli- 
cation the exterior sheathing shown 
below. Stone work has also been started 
(top and bottom photos). 

With completion the building expected 
June, dedication ceremonies will held 
Sunday, June 22, the first day the FPRS 
12th National Meeting Madison. 
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BAREFOOT 


BOCK 


CASSELMAN 


Meet some the authors, session chair- 
men, officers and committee members who 
are contributing effort toward the success 
the FPRS 12th National Meeting. Six- 
teen technical sessions with more than 
papers and pane! discussions are planned. 


BRYANT 
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CLARK 


GREGORY 


DICKINSON 


HAIGH 


DuBRUCO 


HAINY 


ALLEGRETTI 


BLOMQUIST 


HALL 


Over 100 Contribute FPRS Meeti 
12-A 


s 


KLUENDER 
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NOBLE 


NORTHCOTT 


HATFIELD 


NORTON 


MATER 
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SAUNDERS 
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WARNER 
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and Awards Winners 
Reported Eastern Canadians 


New officers were elected and win- 
the Spring 1958 Awards Com- 
were chosen the Eastern 
Section recent action, ac- 
Section officials. 

Officers for are: Bil- 
Moore Dry Kiln Co. Ltd., 
Timber Construction, vice 
and secretary; Allgeier, 
Electrohome Ltd., second 
chairman; and Doyle, For- 
est Products Laboratories Canada, 
treasurer. 

Winning students, their university 
affiliation, and paper titles for the 
Awards Competition are: Por- 
ter, New Brunswick, Kiln- 
“Design for Fink Truss 
Cantin, Laval U., “The Effect 
Sodium Chlorite and Sodium Sulphite 
the Strength and 
ment Plan for Block the Univer- 
sity Forest, 

The Section awards were created for 
the purpose encouraging interest 
wood and its intelligent use among 
universities and university students. 
Contributors the prize fund are: 
International Panel Boards Ltd.; Gen- 
eral Woods and Veneers Ltd.; Abitibi 
Power and Paper Co.; Forano Ltd.; 
Canada Creosoting Co. Ltd.; Monsanto 
Canada Ltd.; Moore Dry Kiln Co.; 
Reichhold Quebec 
Lumber Mfgs. Assoc.; Booth Lumber 
Co. Ltd.; Preston Woodworking Co.; 
Dominion Electrohome Industries Ltd.; 
struction; and the Knight Mfg. 
Lumber Co. Ltd. 


Wood Utilization Processes 
and Particle Board Markets 
Planned for Study TECO 


new research advisory committee 
the Timber Engineering Co. met 
Point Clear, Ala. The com- 
mittee will advise the TECO research 
laboratory future research planning. 
The 14-man committee includes rep- 
from industry, university, 
and public research laboratories. 

The program for the future includes 
cooperative research project with 
lumber manufacturers and users, 
Wood utilization processes. The data 
de\ will analyzed aid lum- 
ber producers appraise the oppor- 
for greater number salable 
from their raw material 
re (rces. 

ber Engineering Co. will 
market survey particle 


board, furnish clients with infor- 
mation that will enable them ap- 
praise outlets for particle board that 
are unexploited, determine 
ability boards for specific end uses, 
serve warning that the poten- 
tial certain markets end uses 
not sufficient warrant production. 

cooperative group survey, 
the investigations will conducted 
this country and Europe, 
views will scheduled with particle 
board manufacturers, wholesale and 
retail merchants, and consumers. 
confidential report will issued 
sponsoring clients the conclusion 
the survey. More information 
the two cooperative programs can 
obtained from the Timber Engineer- 
ing Co., 1319-18th St., W., Wash- 
ington 


Coated Abrasive Machinery 

Fifty-five manufacturers coated 
abrasive machine tools will demon- 
strate new products the Third Na- 
tional Coated Abrasives Machinery 
Show, June 10-13, Troy, The 
show will take place Behr-Manning 
Co., sponsors the event. 

All machines will full opera- 
tion and production men are invited 
bring actual workpieces test 
the machines. Dedication Behr- 
Manning’s new Product 
Engineering building will precede the 
meeting, June 


Chemical Firm Takes New Name 

Allied Chemical Corp. the new 
name taken the Allied Chemical 
Dye Corp., officials 
cently. The firm operates labora- 
tories employing more than 1600 
chemists and technicians. estimated 
two-thirds the company’s research 
budget goes into development new 
products and processes, and one-third 
for improvement existing products 
and for fundamental 
research. 


Construction Begins 
Resin Research Center 
dollar synthetic resin research center 
has been started, according 
can-Marietta Co., Harbor Is., Seattle. 
The center will add more than 30,000 
square feet the present research and 
administrative building, which covers 
about 8,500 square feet. The present 
facility will completely renovated. 
The resin center will consist 
unit laboratories and six process de- 
velopment areas, with areas and equip- 
ment for the evaluation wood prod- 
ucts manufactured throughout the 
Northwest. The building will utilize 
various engineered forest products for 
both structural and aesthetic values. 
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FPRS Salutes 


Men Contributing Time and 
Efforts for Furtherance the 
Society and Wood Industry. 


Wayne Lewis— 
Open house plant 
tours and consultation 
arrangements with 
Forest Products 
Laboratory 
for 
trants are Mr. 
responsibilities for the 
National Meeting. 
Mr. Lewis 
have special desk 
meeting headquarters 
where persons can 
register for the tours and laboratory 
consultations. 

With B.S. civil engineering from 
the University Wisconsin, Mr. Lewis 
the staff the Forest Products 
Laboratory, where engineer the 
Division Physics and Engineering. 
past chairman the Mid-West Section. 
board and particle board technology, Mr. 
Lewis represented the the Interna- 
tional Consultation Particle Board 
Geneva. 


LEWIS 


Arlie Mucks, 
marshalled 
community coopera- 
tion for the National 
Meeting Committee. 
manager 
Convention 
motion Division 
the Madison Chamber 
Commerce, has 
attended FPRS com- 
mittee meetings and 
given advice and time 
help make the 
Madison meeting success. Largely through 
his efforts, firms Madison and the State 
are contributing mementos and souvenirs 
for the meeting. 

consin with major economics, Mr. 
worked retail sales and sales promotion. 
pilot during the second world war, 
currently active commander the 
115th Air Base Squadron, Wisconsin Air 
National Guard. president one 
the city’s A.’s. 


MUCKS, JR. 


Frederick 
vided one the able 
pens for publicity 
the National Meeting 

June. With long 
career writing ex- 
behind him, 
has composed news 
releases for journals 
and the local and 
STRENGE ber the Publicity 
Committee has 
worked close cooperation with Gardner 
Garlick, chairman the committee. 

Mr. Strenge head the 
tion the Forest Products Laboratory. 
consin with degree journalism. Before 


joining the laboratory, was 
and editor for newspapers Madison, 
Wisconsin Rapids, and Milwaukee. also 
wrote for magazines and trade journals 
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Statistics Course Offered 
North Carolina Starts June 


one-week short course 
tical methods for research workers 
industry and the physical sciences will 
held the week June Bre- 
vard College, Brevard, The 
course sponsored the Institute 
Statistics State College. 

Both elementary and advanced sec- 
tions the course will offered. 
Basic concepts. confidence limits, tests 
significance, correlation and curve 
fitting, analysis variance, and in- 
troduction design experiments 
will covered the elementary sec- 
tion. 

Among the topics included the 
advanced course are variance compo- 
nents, multiple regression, response 
methods, and experimental design. En- 
rollment for both courses limited 
students for each section, and 
registration fee $125.00 will 
charged. More information available 
from the Division College Exten- 
sion, Box 5125, State College Station, 
Raleigh, 


Building Expansion Program 
Started Machinery Firm 

The first phase six-year Solem 
and Merritt-Solem expansion 
location program estimated three 
four million dollars has been started 
nounced recently. half-million dol- 
lar building now being erected that 
will have approximately 50,000 square 
feet floor space. Eventually, the 
firm’s entire machine manufacturing 
operations, including their Lockport, 
Rockford. 


Final Timber Resource Review 
Released Forest Service 

Forty years from now will have 
grow twice much timber 
today order supply wood for 
increased population, according 
Resources For America’s Fu- 
report recently released the 

The 700-page book contains the re- 
sults nation-wide survey and study 
made the Forest Service collabo- 
ration with State Foresters, other state 
agencies, forest industries, and many 
public and private organizations. 

The book makes appraisal the 
Nation’s timber situation and probable 
timber demands the future. Four 
ways for increasing future timber sup- 
plies are outlined. They are: plant 
million acres, approximately the 
size Maryland, Indiana, and Maine; 
greater control fire, insects, disease, 
and other destructive agents; improve- 
ment timber utilization; and im- 
provement lands currently cut over. 
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Millwork Home Study Course 
Developed Michigan State 


has been developed the continuing 
education service Michigan State 
University for the Northern Sash 
Door Jobbers Assoc. The course was 
composed Prof. William Lloyd, 
following grant $5,500 the 
university the association for this 
purpose. The course will admin- 
istered the University. 

course leading Certificate Com- 
pletion, subjects covered are: proper- 
ties wood; fundamentals con- 
struction; mouldings and their uses; 
door frames and entrances; sash, win- 
dows, and window units; glass and 
glazing; door, exterior 
stair work and stair design; fireplace 
mantels; kitchen cabinets; 
millwork estimates. 

Enrollment for the course $49.50 
per person. Materials include text 
and study guide, reference blueprint, 
moulding catalogs, wood handbook, 
handbook frame house construc- 
tion, and set house plans. More 
information can obtained writ- 
ing the Secretary, Northern Sash 
Door Jobbers Assoc., Salle 
Street, Chicago 


See page 46-A for 
New Products—Literature 


EMPLOYMENT SERVICE 


The FPS Employment Service 
members. Companies institutions with 
positions filled individuals seek- 
ing employment may participate this 
program inserting free two 
consecutive issues the FOREST PRop- 
UCTS JOURNAL. Inquiries concerning em- 
ployment listings ads placed 
the JOURNAL should 
FPRS Employment Service, Box 
200, University Station, Madison Wis. 
Correspondence kept confidential. 


British firm with timber 
concessions the British Crown Colony 
North Borneo, exporting both sawn 
timber and logs, requires experienced saw- 
mill manager supervise two modern 
mills. Operation located the city 
Sandakan. Housing furnished, paid home 
leave every two years, education allowance 
for children, retirement benefits. Reply stat- 
ing age, experience, salary requirements. All 
replies confidential. (June) 


assistant superintend- 
ent for flooring firm available. Engineering 
training degree, and experience veneer 
and plywood operations desirable. Knowl- 
edge moisture controls, glues, lamina- 
tion processes, and finishing desired. Will 
responsible for improvements quality, 
material handling, and line production. Sal- 
ary commensurate with background and 
ability. Send resume outlining qualifications 
and personal history. (May) 


Employment Wanted 


No. 462—Sales position desired wood 
products industries. Holds Business 
Administration, and experienced 
industrial engineer the plywood 
(May) 


No. 466—Position desired product de. 
velopment production wood products, 
Has four years college training 
eral forestry, and several months 
office and field work government and 
private agencies associated with forest 
ucts. (May) 


No. 467—Executive engineer desires 
sition development, production, 
agement. Has years 
pulp, paper, and wood products indust:i 
including years design, 
and operation particle-board plants. 
associated with consulting firm but 
more direct participation industry. 


No. 468—Position desired wood 
ucts industry. Holds Forest 
tion. Army duty terminates July, 
Prefers Colorado, California, 
Northwest location. (June) 


No. 469—Position research 
development desired. Holds degree 
utilization from Michigan State Unive 


(June) 


No. 470—Position desired ing, 
selling, production aspect vod 
products organization. Previous expericnce 
includes timber cruising, marking, survey- 
ing, logging, and nine months 
ment research log and 
Holds Forestry from West 
University. Presently attending John 
McClure Inspection Training 


NHLA. Available mid-July. (June) 


OPPORTUNITY 
PRODUCT DEVELOPMENT 


Stimulating and challenging posi 
tions are opening the 
panding Research and Development 
Department leading producer 
fiber insulation products, both blanket 
and board. this time there 
responsible position open 
Product Development Section: 


Product Development Engineer— 
Work relates selection, develop 
ment, and field trial evaluation 
products designed for present and 
new markets building producis 
fields industrial markets for 
brous products. Applications shou!d 
have interest all phases prod 
uct development from idea stace 
through 
Varied and expanding program 
include travel, consumer 
and liaison with Sales. 
graduate with architectural 
technical background and 
experience preferred 


Salary commensurate with educ 
tion and experience. 


Applicants should submit 
plete resume’ personal data, ed: 
cational background, work 
and references to: 


Research and Development Departme 


WOOD CONVERSION COMPANY 
Cloquet, Minnesota 
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with today’s gluing trend! 


SWITCH RCI’s 


PLYAMUL 


Want know why the woodworking in- 


dustry turning from animal glues RCI’s 
9153 for increasing variety 
applications? 

Always ready for use and easy apply, 
this quick-setting Reichhold polyvinyl ace- 
tate adhesive permits continuous operation 
automatic equipment. Because does not 
“cake” like animal glues, fewer costly shut- 
downs for cleaning are required. 

addition gluing furniture joints, ver- 
satile 9153 recommended for 
bonding plastic overlay 
pregnated backing sheets particle board, 
plywood and lumber panels; for edge-gluing 
lumber cores; for no-clamp production 
hollow-core doors; and for laminating waste 
lumber parts into marketable products. 

For complete information 9153 
PLYAMUL, write Reichhold today for 
Technical Bulletin G-11. 


REICHHOLD 


Synthetic Resins Chemical Colors Industrial Adhesives Phenol 
Hydrochloric Acid Formaldehyde Glycerine Phthalic Anhydride 
Maleic Anhydride Sebacic Acid Sodium Sulfite 
Pentaerythritol Pentachlorophenol Sodium Pentachlorophenate 
Sulfuric Acid 


Creative ... 


Your Partner Progress 


REICHHOLD CHEMICALS, INC., RCI BUILDING, WHITE PLAINS, N.Y. 


17-A 


‘ 
PRODUCT 


First Production, Quality, Economy 
BLACK BROTHERS 
EQUIPMENT 


for gluing, clamping, 


GLUE SPREADERS 
The most complete line the world—for 
hot cold glues. Single double spreaders 
from through 122” roll widths. 
GLUE MIXERS AND HEATERS 

Cold Glue Mixers—10 400 gal.; Portable 
Motor Driven Cold Glue Mixers—2 
gal. Glue Heaters for steam, electric gas 
125 gal.; Portable Pot Glue 
Heaters. 


Clamp 
Bulletin 11-K 


COLD PRESSES 
wide line high-production presses: 
Rotary-type; Air-Hose; Electric, Hydraulic 
and Hand Power Laminating Presses. Effi- 
cient, accurate, economical. 
PRODUCTION CLAMPS 

production clamp for every need: Case 
Clamps—hand-powered pneumatic, re- 
volving stationary; Clamp Carriers; Sash, 
Frame and Door Clamps. 


THE BLACK BROTHERS INC. 


MENDOTA ILLINOIS 


— 
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Forest Products Journal 


Vol. VIII, No. 
May, 1958 


Curing Rates Resorcinol and Phenol- 
Resorcinol Glues Laminated 


Oak 


SELBO 


Chemical Engineer, Timber Processing Division, Forest Products Laboratory 
Forest Service, Department Agriculture 


Curing rates were studied for two phenol-resorcinol and three 
resorcinol glues. Data time-temperature combinations that will 
develop adequate glue bonds white oak are presented both 


tabular and graphic forms. 


URING REQUIREMENTS FOR GLUES 

have often been determined re- 
sults gained the hot-pressing 
such relatively thin pan- 
els, the glue can cured high tem- 
peratures comparatively short 
time. rule, this not feasible 
with heavy laminated members, except 
possibly high-frequency heating. 
High-frequency heating, however, has 
not yet found much application for 
curing glues heavy laminated mem- 
bers, least members dense 
species such white oak. Further- 
more, the information developed 
conjunction with thin plywood usu- 
ally not directly applicable laminates 
dense species. 


Very little has been published 
the curing requirements resorcinol 
and phenol-resorcinol glues for use 
laminating. Such information would 
helpful the growing laminating 
industry. 


There evidence that curing pe- 
temperatures commonly obtained 
dry kilns similar curing chambers 
are harmful these glues, but for 
economic reasons important re- 
duce the curing period the mini- 
mum time consistent with the joint 


the work reported here was done 
cooperation with the Bureau Ships, Dept. 
the Navy. However, the conclusions reached 
this report not necessarily reflect mate- 
tials and techniques approved the Bureau for 
use Navy ships. 

Presented the Northeast Section Meeting 
the F.P.R.S., held October 30, 1957, New 
York City. 

Maintained Madison, Wis., coopera- 
tion with the University Wisconsin. 


Section Glued Laminated Products FPL. 
holds degree chemical engineering 
from the Univ. Washington. Selbo was 
associated with the Associated Plywood 
Eugene, and Balfour, Guthrie 
engineer Wisconsin. Selbo was 
bright Research Scholar the Norwegian 
Wood Technology, Oslo, Norway, 
the academic year 1955-56. 


durability required the service 
conditions. 


some the earlier work the 
Forest Products Laboratory phenol- 
resorcinol glues (when little was 
known about the curing requirements 
these glues), oak beams were glued 
and cured various temperatures from 
110° 210° The initial test re- 
sults those beams cured the 
lower temperatures showed mediocre 
poor joint quality, but when tests 
were made some the same beams 
year later, the results indicated great 
improvement. The improved results 
were obtained from beams that had 
been well painted and then soaked 
room temperatures per cent so- 
dium chloride solution for about 
year. This soaking was done simu- 
late sea-water conditions. 


Table 1.—RESULTS DELAMINATION 
LAMINATED WHITE OAK 
BEAMS GLUED WITH GLUE AND 

CURED FOR VARIOUS PERIODS 
80°, 100°, 110°, 130° AND 


150° (GLUE-LINE 
TEMPERATURES) 
Curing temperature Curing time Delamination 

Hours Per cent 

336 18.6 

1,008 6.5 

2,016 1.6 

27.3 
214 5.2 

358 2.6 

526 1.6 

13.0 

8.1 

5.0 

4.1 

1/12 9.7 
6.2 

4.7 

4.1 

1.1 

1.4 


Method for Testing the Integrity of Glue Joints in 
Laminated Wood Products for Exterior 


FOREST PRODUCTS JOURNAL 


Beams cured the lower tempera- 
tures and exposed unpainted the 
weather developed serious delamina- 
tion. This indicates that curing tem- 
peratures low 110° oak 
were inadequate when the glued beams 
were subjected severe exposure, but 
that the bond continued improve 
where adequate protection against 
shrinkage and rapid swelling was 
provided. 


The results mentioned indicated 
need for further study the time- 
temperature relationships involved 
curing resorcinol and phenol-resorcinol 
glues laminated members. 


This paper presents data time- 
temperature combinations that are suit- 
able for development adequate glue 
bonds white oak when bonded with 
certain resorcinol 
nol types glues. 


Materials and Procedure 


Clear, flat-sawn white oak about 
per cent moisture content and 
specific gravity ranging from 0.65 
0.80 based volume and weight 
when ovendry, was used test mate- 
rial. Six boards surfaced inch 
inches were laminated into 414- 
6-inch beams various lengths. Each 
beam had average density 
least 0.67. 


The glues, given letter designations 
from were mixed about half 
hour before they were spread. All glu- 
ing surfaces were double spread the 
per 1,000 square feet joint area. 
The closed-assembly times were within 
the range recommended the manu- 
facturers the glues used. Rocker- 
head equalizing-pressure type 
taining clamps, spaced inches 
center, were used apply average 
gluing pressure about 200 pounds 
per square inch. Caul boards least 
inches thick were used both top 
and bottom the assemblies aid 
distributing the gluing pressure. 
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Table 2.—RESULTS DELAMINATION 
LAMINATED WHITE OAK 
BEAMS GLUED WITH GLUE AND 

CURED FOR VARIOUS PERIODS 


100°, 130°, 150°, AND 
TEMPERATURES) 
Curing temperature Curing time Delamination 

Hours Per cent 
100 17 50.3 
161 26.7 
310 13.2 
478 6.8 
130 30.5 
23.8 
16.0 
510 1/2 19.8 
5.4 
3.7 
2.1 
1.4 
1.6 
5 9 


1Conducted according ASTM 
“Method for Testing the Integrity Glue Joints 
Laminated Wood Products for Exterior 


Table 3.—RESULTS DELAMINATION 
LAMINATED WHITE OAK 
BEAMS GLUED WITH GLUE AND 

CURED FOR VARIOUS PERIODS 
80°, 100°, 110°, 130° AND 


150° (GLUE-LINE 
TEMPERATURES) 
Curing temperature Curing time Delamination 
Hours Per cent 
57.4 
336 8.7 
1,008 6.7 
2,016 3.8 
4,032 4.8 
13.1 
214 5.0 
358 4.7 
526 1.0 
16.6 
6.2 
6.9 
5.4 
3.9 
2.8 
1/12 4.6 
1/2 3.9 
2.6 
2.3 


“Method for Testing the Integrity of Glue Joints 
Laminated Wood Products for Exterior 


Table 4.—RESULTS DELAMINATION 
TESTS' LAMINATED WHITE OAK 
BEAMS GLUED WITH GLUE AND 

CURED FOR VARIOUS PERIODS 
100°, 130°, 150°, AND 


170° (GLUE-LINE 
TEMPERATURES) 
Curing temperature Curing time. Delamination 
Hours Per cent 
161 16.2 
310 6.1 
478 4.8 
eee 1/12 9.4 
2 6.3 
5 9.8 
10 6.3 
1/12 6.3 
1/2 5.8 
1 4.2 
3 4.2 
1/12 7.3 
1/2 4.5 
4.1 


according ASTM D1101-53, 
for Testing the Integrity Glue Joints 
Laminated Wood Products for Exterior 
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Fig. 1.—Changes glue bond quality with curing time for glue phenol-resorcinol, 
cured four different temperatures (data Table 1). 


Two the glues, and were 
the phenol-resorcinol type, 
others, and were resorcinols. 


During the curing, the relative hu- 
midity was controlled maintain 
moisture content about per cent 
the test beams. When the curing was 
done temperatures above 100° 
the curing chamber was operated 
10° above the specified curing tem- 
perature until the temperature the 
innermost glue line was about be- 
low the specified curing temperature. 
this time, the temperature the 
chamber was reduced the specified 
curing temperature until the various 


CURING TEMPERATURE 100° F 


beams had been cured for the 
assigned. 


After the beams had been 
from the curing chamber, they 
unclamped, and 3-inch section w.s 
trimmed from one end and 
Two 3-inch sections for each 
period 130° higher were 
jected the cyclic delamination test 
(ASTM The first section 
was tested soon practical (usually 
from days) after the beams 
were cured, and the second section was 
tested after week more condi- 
tioning room 80° and per 
cent relative humidity. One 3-inch de- 


DELAMINATION (PERCENT) 


DELAMINATION (PERCENT) 


2 3 4 5 6 8 
CURING TIME (HOURS) 


15 20 25 3o 35 40 45 50 
CURING TIME (HOURS) 


2.—Changes glue bond quality with curing time for glue phenol-resorcinol, 


cured four different temperatures (data Table 2). 
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Table 5.—RESULTS DELAMINATION 
LAMINATED WHITE OAK 
BEAMS GLUED WITH GLUE AND 

CURED FOR VARIOUS PERIODS 
80° 100°, 110°, 130°, AND 


150° 
TEMPERATURES) 
“uring temperature Curing time Delamination 
°F. Hours Per cent 
336 9.2 
1,008 5.6 
2,016 5.1 
4,032 
32.9 
214 6.7 
358 5.1 
526 3.8 
0. 1 32.0 
17.0 
13.8 
12.3 
7.0 
1/12 7.5 
5.3 
1.6 
3.4 
1.0 1/12 1.3 
1.5 


‘Conducted according to ASTM D1101-53, 
Method for Testing the Integrity of Glue Joints 
ut Laminated Wood Products for Exterior Service.” 


lamination section was tested for each 
curing period 110° lower. 
When possible, these sections were 
tested immediately after they had been 
cured for the specified time; otherwise, 
they were held about 35° until 
they could tested. 

curing temperatures above 110° 
length, was glued for each curing pe- 
riod. the beginning the investi- 
gation, these beams were matched 
the basis density only, but the re- 
sults were nevertheless somewhat er- 
ratic that increase curing time 
did not consistently produce decrease 
the amount delamination, 
would expected. Later, end-matched 
material was used for the different cur- 
ing periods each temperature with 
each glue, and more consistent results 
were obtained. 

temperatures 110° and 
lower, beam about inches 
length was glued, and then sections 
were cut off for tests after various pe- 
curing. The clamps and cauls 
were removed after overnight cure 
80° and after completion the 
shortest curing period when the curing 
temperatures were 100° 110° 

the maximum curing tempera- 
tures used for the different glues, 150° 
and 170° F., the beams cured for the 
shortest period were heated until the 
center glue line reached the specified 
‘cmperature, after which the supply 
was The tempera- 
the beams, course, rose and 
rather slowly, and although 
heating the maximum tempera- 

ire was rather brief, there were ex- 


temperatures. U.S.D.A. Technical Bul- 
letin No. 1069 contains graph illus- 
trating this 


Results Tests 


The results these tests are shown 
previously, each delamination value 
listed under the cures 80°, 100°, 
and 110° represents results from 
one test section, while each the de- 
lamination values 130°, 150°, and 
170° the average results from 
two test sections. Some the data 
shown Tables through were 
plotted show how the delamination 
(in per cent) varied with the curing 
time (in hours) the various curing 
temperatures (Figs. and 3). 
These curves also illustrate the rates 
cure for the glues the different tem- 
peratures. When even the shortest cur- 
ing time used the highest tempera- 
ture resulted less than per cent de- 
lamination, the graph for that tem- 
perature usually was omitted. 


Sometimes the curve relating de- 
lamination curing time did not cross 


*U.S.D.A. Technical Bulletin No. 1069, Fab- 
rication and design glued laminated wood 
structural members, Feb. 1954, p. 73. 


the per cent level delamination. 
this case, the curve was extrapolated 
estimate the curing time required 
produce delamination the extent 
per cent. general, this would not 
justifiable merely single curve 
Fig. the 170° cure, was 
considered itself. appears reason- 
able, however, the data the en- 
tire study are considered, since the 
amount delaminations decreases 
with increase the curing time, 
and increases with decrease curing 
time the different temperatures. 
The delamination level 
cent less, after testing according 
ASTM was set crite- 
rion indicate whether glue bond 
was adequately cured. The time cor- 
responding the level per cent 
delamination the curves relating de- 
lamination curing time (Figs. 
and was used indicate the mini- 
mum adequate curing period vari- 
ous temperatures for the different 
glues. These curing times, taken from 
the curves Figs. and are 
listed Table For two the glues, 
and acceptable delamination 
values per cent less were ob- 
tained when they were cured 80° 


Table 6.—APPROXIMATE MINIMUM ADEQUATE CURING 
VARIOUS TEMPERATURES FOR FIVE RESORCINOL AND PHENOL- 
RESORCINOL GLUES LAMINATED WHITE OAK BEAMS 


Glue A 


Curing temperature 

oF, Hours 
1,325 
100___ 220 
= 15.0 
2.4 


Glue 


Curing time required 


Blue C Glue D Glue E 

Hours Hours Hours Hours 
1,900 1,150 
533 255 390 315 
30.0 34 

12 2.6 $253 2.5 

1.2 


'The curing periods for the different temperatures were taken from the curves 
relating curing time to delamination (samples in Figs. 1, 2, and 3) and are the 
values where these curves cross the 5 per cent delamination level. 


URING TEMPERATURE ACTF 


— 


206 2500 4000 4500 4000 


| CURING TEMPERATURE 100° F 


CURING TEMPERATURE (4% 
| 


Fig. 3.—Changes glue bond quality with curing time for glue resorcinol, 
cured four different temperatures (data Table 3). 
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Fig. 4.—Curing times required different temperatures for glue phenol-resorcinol, 
when used white oak (data Table 6). 
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Fig. 5.—Curing times required different temperatures for glue phenol-resorcinol, 


when used white oak (data Table 6). 
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Fig. times required different temperatures for glue resorcinol, 
when white oak (data Table 6). 
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Some the data Table were 
plotted semilogarithmic paper 
(Figs. and and show how the 
curing time varies with the curing tem- 
perature. The data glue were 
similar those glue and 
fore were not plotted. Neither 
the data glue plotted, because 
performance was similar that 
and Fig. presents general 
mary the curing requirements 
the Since some the glues 
required somewhat similar curir 
schedules, glues and are re: 
glues and are represented 
second 


Discussion Results 


The data are presented Tables 
different curves Figs. and 
are not directly comparable, since 
ferent scales have been used 
present the data available each ca: 
cate that, when the curing temperatu 
for these glues decreased, the curi: 
time increased exponentially. 
ing temperatures lower than 80° 
were tried with oak, and two 
glues used did not meet the delamin 
tion limit per cent when 
ture. The same two glues, and 
required higher maximum 
temperature (170° F.) when cured 
the minimum feasible time than 
the other glues included this invest: 
gation. For these glues, and the 
curing temperature was raised until the 
temperature the center the beam 
was 170° F., and then the heat was 
shut off. Three glues, and 
showed about the same time-temper: 
ture curing requirements, although 
them made the same manufac- 
turer reportedly differed considerably 
resorcinol content. 


The fact that several glues 
similar time-temperature curing chara: 
teristics (Fig. rather 
because permits grouping glu: 
with the same curing requirement 
and thus specifications can simp! 
fied. The that there defini 
improvement glue-bond quality 
periods several weeks sever 
months with some glues when the 
ing carried out 80° may al: 
tance. opens the possibility 
straight stock, even the denser 
cies, can glued and cured 
temperatures the glued assembli: 
are protected from appreciable 
ing and swelling stresses while 
glue bonds are still weak. 
care necessary when curing den: 


MAY, 


| | | | 
| | | | 1] | 
| | | | | 


rinkage stresses the wood while 
glue curing. 

The time-temperature curing curves 
Fig. are based tests with 
ar, white oak lumber 
density, and glued un- 
laboratory controlled conditions. 
production purposes, curing sched- 
with certain margin safety 
suggested. Fig. the two dif- 
time-temperature curves shown 
been designated Schedules and 
Schedule the lower curve 
that has been moved 
20° the chart give about 
our margin safety 150° 
Fig. except that it, too, has 
moved about degrees and 
has been made parallel Schedule 
for 

schedules permit wide se- 
time-temperature combina- 
tions that can used curing lami- 
nated assemblies. For assemblies 
small sections that can heated rap- 
idly, relatively high temperature and 
short curing time may most practi- 
cal. With large sections, however, 
longer curing time lower tempera- 
ture might the more economical 
way curing. 

The formulas Appendix show 
how curing times can determined 
for different temperatures two points 
the time-temperature curve similar 
those Fig. are available. 


- 


Appendix 


denotes curing time hours 
and denotes curing temperatures 


(1) 


Let two known points 
temperature curve be: 


and 


substituting (2), 
1.000 log 109 
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Fig. 7.—Minimum curing times required different temperatures for five resorcinol and 
Phenol-resorcinol glues white oak. Glues and were phenol-resorcinols, while glues 
and were resorcinols. 


CURING TIME (HOURS) 


Fig. 8.—Recommended curing times different temperatures for five resorcinol 
and phenol-resorcinol glues white oak. 


8.4 
.3979B 8.4 
21.11 
also 
21.11 


Using these constants 
log 1.900 
79.43 
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ulose, Cellulose, and Hydrogenated 


Lignin from 


CONRAD SCHUERCH 


Chairman, Dep’t. Forest Chemistry, State University New York College Forestry, 


Syracuse, New York 


Most the hemicellulose may separated from hardwood 
sawdust brief alkaline extraction. The residual wood meal can 
pulped soda cook with less alkali than customarily used 
because most the soluble carbohydrates have been removed. 
pulping and catalytic hydrogenation are carried out simultane- 
ously, the lignin isolated the form distillable phenols and 


thermoplastic phenolic resins. 


WHEN CHEMIST LOOKS 
mixture like wood, attempts 
separate into individual chemical 
components with 
erties. were able this with 
wood, would isolate the cellulose 
alone, use for derivatives and dissolv- 
ing pulp; isolate the hemicellulose and 
material, perhaps replace starch and 
gums paper-making processes; iso- 
late lignin and use phenolic 
resin multifunctional unit 
thermosetting resin. 


Instead that, consider typical 
preparation dissolving pulp today 
(Fig. 1). Wood prehydrolyzed with 
water degrade the hemicelluloses. 
The liquors are removed for evapora- 
tion and burning. The residue 
pulped kraft process give 
crude pulp and aqueous liquor con- 
taining lignin and carbohydrate de- 
gradation products. The crude pulp 
bleached desired purity give 
dissolving pulp, and the residues from 
the aqueous liquor are burned. 

possible some cases, how- 
ever, substitute other procedures for 
the first two steps this process, and 
obtain markedly different products 
from those which are now obtained, 


Presented Session VIII, Chemical Utiliza- 
tion (Lignin), of the Eleventh National Meeting 
the FPRS, held June 23-28, 1957, Buffalo, 
New York. The paper based theses 
Russell Nelson, and Igor Sobo- 
lev presented for the PhD degree the State 
University College Forestry Syracuse Uni- 
versity. The work was largely supported the 
Army Office Ordnance Research, with 
related work supported TAPPI. 


The Author: Conrad Schuerch holds and 
PhD degrees organic chemistry from Massa- 
chusetts Institute Technology. was ses- 
sional lecturer McGill University, Montreal, 
from 1947 1949, where received the first 
Hibbert Memorial Fellowship. has been 
the staff the New York State College 
Forestry since 
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and fact approximate the ideal 
separation described above. 

Hemicelluloses have long been 
charides wood meal, but the best 
conditions for their extraction have not 
been well defined the past. prin- 
ciple, should possible extract 
them with alkalis from wood meal 
instead degrading them first with 
acid. The following figures show the 
effects the pertinent variables the 
extraction. 

Fig. shows how the rate extrac- 
tion pentosan from de- 
pends alkali concentration 80°. 
Actually, can seen that the 
amount pentosan available for ex- 
traction which depends strongly the 
alkali concentration, and that the rate 
little affected. all alkali concen- 


ACID 
150° 
CRUDE 
PENTOSES 
LIQUOR 
KRAFT 
PULPING 
LIGNIN AND 
CARBOHYDRATES 
LIQUOR 
UNBLEACHED 
FUEL PULP 


leaching available pentosans, 
lowed very slow diffusion 
after. Essentially all the pentosan 
extractable under any given 
conditions extracted quite raj dly 
and lengthy extraction period not 
particularly This seems 
have been generally recognize 
the past, for 4-hour extraction 
are not uncommon the literatur 

might expected, however, his 
very rapid extraction occurs only ith 
small particle size wood meal. The 
ference the extraction white rch 
chips and sawdust with 
alkali indicated Fig. 3°. Fir 
rapid pre-extraction the 
from wood therefore apparent ‘hat 
small particle size wood meal 

Fig. shows the residual 
left birchwood meal after hours 
extraction with different alkali con- 
centrations and different tempera- 
tures. Very similar curves would 

R., and Schuerch 1956. Poly- 
mer Sci. 22, 435 


R., and Schuerch 1957. TAPPI, 
40, 419. 


ALKALINE 
PREEXTRACTION 
100° 
PENTOSAN 
SOLUTION 
HYDROGENATION 
PULPING 
PHENOLIC 
RESINS 
SOLUTION 


UNBLEACHED THERMO- 
PULP PLASTIC HYDR 
RESINS GUM 


Fig. 1.—Present and proposed pulping methods. 
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TIME OF EXTRACTION IN HOURS 


Fig. 2.—Effect sodium hydroxide concentration the rate extraction pentosan 
from 20-40 mesh birch wood meal 80°. 


obt. after one hour 
individual point these curves 
represents separate extraction 
wood meal with alkali given tem- 
perature, and given alkali concen- 
tration. There interesting reversal 
trend here, which shows that, 


one treats wood meal 20° with 
sodium hydroxide concentrations 
above about per cent, actually 
extracts less pentosan than would 
had used per cent alkali. The 
point which important, however, 
first that the optimum condition 


pentosan extraction roughly per 
cent alkali 80°. Secondly, de- 
creasing the alkali concentration 
about per cent and maintaining 
high temperature, one doesn’t lose 
very much efficiency extraction. 
Only small additional amount 
pentosan left behind. For practical 
purposes, pre-extraction birch- 
wood sawdust can carried out 
the range per cent alkali, and 
almost much pentosan removed 
higher alkali concentrations. 

The previous data were all obtained 
note that different plant species behave 
differently extraction with 
Sugar maple wood meal (Fig. be- 
haves similarly The pattern 
these curves low temperatures 
follows those birchwood meal 
closely that undoubtedly 80° large 
percentage the pentosan extract- 
able. Corncobs have somewhat 
similar pattern, except that there 
high temperature dependence 
the low alkali concentration range, 
which not observed with the hard- 
woods. The yields pentosan are 


quite good extraction with 
per cent alkali. 

Bamboo, another grass, has the same 
general shape curve the corncobs 
but the amount extractable under these 
mild conditions rather slight. 


Table lists some the properties 
pentosans extracted directly from 
birchwood meal and precipitated from 
aqueous solution acidified 
The pentosan content the product 


= 
sitka spruce, softwood, not only 
the pentosan content low that 
ful, but also very little comes out prior 
delignification (Fig. 6). appears 
probable that this kind pre-extrac- 
20-40 tion would therefore useful only 
hardwood small particle size 
4 TIME OF EXTRACTION WOURS 


Fig. 3.—Rate extraction pentosans from white birch chips 
and sawdust. 


60° 


PENTOSAN PERCENT DRY WOOD 


2 10 12 16 |8 20 22 24 
PERCENT SODIUM HYDROXIDE CONCENTRATION 


2 4 6 3 ) 2 4 6 3 20 22 24 


20 


PERCENT SODIUM HYDROXIDE CONCENTRATION W/V.) 


Fig. remaining mesh birch wood meal after 
24-hour extraction with sodium hydroxide. 
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Fig. 5.—Residual pentosan sugar maple wood meal after 24-hour 
extraction with alkali. 
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Table 1.—ANALYSES WOOD AND HEMICELLULOSE FRACTIONS 


Ash 
Sample Conditions % 
Hemicellulose from birch 
wood 12% NaOH 3.56 
1 Hr., 100° 
Hemicellulose from birch 
holocellulose___ . 6% NaOH 16.8 
1 Hr., 30° 


Hemicellulose from maple 
wood! 


20% NaOH 


Hr., 67° 

NaOH 

2 Hr., 67° 
Birch wood meal 0.02 
Birch holocellulose 9.3 
Maple wood 0.2 


1 Rogers, S. C., R. L. Mitchell, and G. Ritter, 1947 J. Anal Chem., 19, 1029. 


acid distillation over per 
cent. The intrinsic viscosity the pen- 
tosan high that one obtained 
from birch holocellulose low tem- 
The high purity indicated 

the high negative rotation, for 
the highest value usually ob- 
tained for these pentosans. 

Although the recovery was per 
cent the pentosan, actually the 
amount extracted under these condi- 
tions about per cent the pen- 
tosan the wood. Some the more 
soluble fractions are lost isolation. 
one separates the pentosan step- 
wise fashion, increasing the alkali con- 
centration, the first fractions contain 
most the lignin impurity and the 
later fractions are isolated almost 
white powder. Pre-extraction 
uble lignin with very weak alkali 
therefore one way permit the isola- 
tion the xylan largely free lignin. 

The precipitated xylan amorphous 
and much more soluble than the 
native state. can redissolved 
hot water cold per cent sodium 
hydroxide. Furthermore, hemicelluloses 
are separated from alkaline steeping 
liquors the viscose process 
dialysis. These observations suggest 
that the xylan may separated from 
alkali dialysis while hot, and the 
alkaline liquors may recirculated 
extract fresh wood. 


DRY 


Apparent Recovery 
Pentosan 10% KOH 

1.3 92.5 0.81 —85 62 

0.5 78.5 0.82 —59 78-82 

0.0 93.3 48 
18.7 24.6 

0.96 28.6 
21.6 28.3 


The second step typical prep- 
aration dissolving pulp the pulp- 
ing the prehydrolzed wood residue 
interest know whether that can also 
replaced some method which 
would give better lignin product than 
able. 

number years ago, Pepper and 
described 
delignification that they used study 
the structure lignin (table 2). They 
showed that the hydrogenation 
wood meal the presence alkali 
could produce lignin-free pulp 
per cent yield, depending the 
time cooking. The pulp was isolated 
either mixed with catalyst freed 
from the catalyst acid washes, and 
apparently was not investigated fur- 
ther. Two per cent the wood ap- 
peared methanol; quarter more 
the lignin appeared three distill- 
able phenols and the remainder 
alkali-soluble resin, 
which the authors pointed out had 
rather low molecular weight since 
further hydrogenation and hydrogenol- 
ysis they obtained per cent the 
lignin distillable hydrocarbons and 
alcohols (Table 3). 


Table 2.—CONDITIONS ALKALINE 


weight ratio weight ratio 
Raney nickel weight 0.7 


NaOH (in 3% cone.) .33 
Initial hydrogen pressure 3000 Ibs. 


‘Pepper, J. M., and H. Hibbert, 1948. J. Am. 
Chem. Soc., 70, 67. Pepper, J. M., C. J. Brouns‘ cin, 
and D. A. Shearer, 1951. ibid., 73, 3316. 


There are also some additional in- 
teresting features this reaction 
the authors did not The 
lignin fraction obtained 
tion viscous phenolic oil. ien 
the monomers are removed 
oil, the non-distillable fraction, ich 
amounts about per cent the 
lignin, thermoplastic resin 
melts clear brown liquid 
fractionated, the highest ing 
portions the resin melt below 0°. 
The ether-insoluble portion the sin 
has been tested for water pick up, ind 
per cent relative humidity 
absorbs about half the moisture 
lignin. would appear that this sin 
potentially much more ful 
product than ordinary alkali and 
lignins, and might well 
component molding powder. 
place phenolic novalacs. Since 
are many hydroxyl groups per 
cule the resin, other methods 
polymerization are also possible. 

The conditions used Pepper, 
Hibbert, and co-workers 
those which could used for 
mercial pulping process. But the short 
comings their process are cusily 
Dioxane, which they used 
solvent, not and not 


Pepper, M., and Hibbert 1948. Am. 
Chem. Soc. 70, 67. Compare the related work 
Shearer; ibid, 73, 3316 (1951) and Arlt, 
press. 

Schuerch. 1957. Ind. Eng. Chem. 49, 1399 


Table 3.—PRODUCTS FROM THE ALKALINE HYDROGENATION 


Product 


Pulp (lignin 


Chloroform-soluble resin (lignin) from which 
was obtained_____ __ 


20° 

80° 


8300 


PERCENT SODIUM CONCENTRATION 


Fig. pentosan Sitka spruce wood meal after 24-hour 


extraction with alkali. 
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wing 


Methanol. __ 


Yield, per cent of wood 
Maple, Aspe", 
hour cook 2-8 hou: cook 
26 51 
21 13 
-46 
1.8 


Pepper, M., and Hibbert, 1948, Am. Chem. Soc; 70, 


Brounstein, and Shearer, 1951, ibid., 73, 3316. 


MAY, 


Table 4.—TYPICAL PULPS FROM ALKALINE HYDROGENATION 


tract fresh wood meal. The pentosans 


Degree remain behind aqueous weakly 
NaOH 165° Yield Lignin Pentosan zation No. basic The residual wood meal 
hite bireh 2.2 83.7 22.5 1248 11.6 pulped under conditions that ap- 
maple 1.2 90.0 11.7 1965 proximate soda cook, but with less 
pine 16.8 26.0 sodium hydroxide, and the liquors are 
180+5°C circulated through catalyst chamber 
maple 0.06 1.8 340 (Br. 72) ini 
hydrogen pressure few hundred 
NaOH 180°C 
spruce 1.25 4.3 664 pounds. The pulp and alkaline liquors 
NaOH 168°C are separated the usual way, and the 
W ite birch chips*__-__-___ Bos 40 0.96 93.3 10.6 700 5.1 lignin fraction is separated from the 
37.4 0.02 90 6.3 765 7.8 liquors by carbon dioxide precipitation. 


Conditions: Initial hydrogen pressure 400-600 p.s.i.; one hour heating to temperature, three hours at 
rapid cooling. Liquor wood ratio 10:1 20:1. Catalyst, tableted nickel kieselguhr 
0104T separate screen container (labeled Raney nickel mixed with pulp and separated 
(labeled b). Weight ratio catalyst wood 0.5 1.5. 


Table 5.—COMPARISON SODA AND HYDROGENATED PULPS 


Yield 
EXPERIMENTAL PULPS 


Hydrogenated pulps 
5.7% NaOH (initial conc.) 
8.3% NaOH (initial conc.) __ 


Soda pulps 
8.3% 


COMMERCIAL SODA PULPS 


(mixed 

hardwoods, modified soda 
with 18% can. sulfidity) _- 


Degree 
38+ 1.03 966 
36+ 0.80 618 
1.21 648 
0.93 858 
935 
1.30 968 


Conditions: White birch chips hydrogen pressure 400-600 p.s.i., one 
hour heating period, three hours temperature 165-168°C. Liquor wood 
ratio 6-1. Raney nickel catalyst mixed with chips. 


particularly useful. The 
are obtained aqueous alkali. 
not necessary contaminate the pulp 
with catalyst. The catalyst can re- 
tained separate chamber, and the 
dissolved wood components 
hydrogenated the liquor 
through the chamber. The hydrogen 
pressure that they used far greater 
than necessary. Initial 
sures low 300 600 pounds per 
square inch have given essentially the 
same results. 


Liquor wood and alkali wood 
ratios typical the soda process can 
used. the usual soda process, 
most the alkali consumption 
caused carbohydrate degradation. 
tracted, substantially less 
needed pulping. investigation 
sitka spruce, bagasse, white birch, nor- 
spruce, white pine, Douglas-fir, 
and white oak indicates that, ex- 
pected, the pulping softwoods 
harder than that hardwoods. Under 
conditions that yield hardwood pulp 
with one two per cent lignin, 
soitwood still contains about per 
cent lignin. 

shows typical pulps ob- 
tained from variety wood species. 
can seen, some these have 
carried out more drastic condi- 
than would advisable order 
the results are about what 


can expected from soda pulping. 
Table shows comparison some 
hydrogenation pulps with commercial 
soda pulps. The results are very sim- 
ilar, and there change produced 
the degree polymerization 
molecular size the pulp hydro- 
genation. The only difference the 
pulps appears that, given 
degree delignification, the color 
the hydrogenated pulp somewhat 
lighter. 


Fig. then summarizes 
posed experimental two-stage pulping 
process detail: 


Hardwood sawdust pre-extracted, 
preferably countercurrent fashion, 
with per cent sodium hydrox- 
ide 100°. The alkaline 
liquors are separated and dialyzed 
while hot. The dialyzed liquors are 
reconcentrated and recirculated ex- 


Alkali recovery usual concen- 
tration, burning, and causticization. 

There are factors, course, that 
together may prevent practical applica- 
tions such process. Each these 
steps analogous present industrial 
processes, however. The application 
such pulping method would permit 
the chemical utilization inexpen- 
sive wood source. would result 
the recovery about per cent 
the wood three major fractions with 
reasonably attractive physical proper- 
ties, plus some This yield 
about double that obtained present- 
day production dissolving pulp. 
would appear that these advantages 
should justify careful and complete 
evaluation the proposal. 


Discussion 


Doughty (West Virginia Pulp 
and Paper Co.): How the results 
this work compare with the sodium 
hydroxide methanol work? 


Dr. Schuerch: The reaction with 
lime and alcohol course not 
pulping process. The higher tempera- 
tures used would almost certainly de- 
stroy the cellulosis fibers. would 
have applied isolated lig- 
nin, and the results would depend 
the kind lignin used. have not 
made this comparison, but would 
seem very likely that soda kraft 
lignin would probably give more com- 
plex mixtures products than would 
hydrogenation pulping. are certain 
that there advantage pulping 
and hydrogenating simultaneously 
rather than hydrogenating the soda 
liquors. 


40-45% 
CAUSTICIZE 
LIQUORS LIQUORS 
DIALYSIS CO, PRECIPITATION 
CLARIFY Na, CO, 
LIQUORS 
METHANOL PENTOSANS 
15-20% RESINS 


18 % 


Fig. and hydrogenation pulping hardwood sawdust. 
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Power Requirements for Log Carriage 


MILTON MATER 


Mater Engineering, Corvallis, Ore. 


Basic engineering data are used the derivation formula 
for the approximate power requirements for log carriage setworks. 
Values friction and efficiency are assumed the basis field 
experience. Examples show how use the formulas typical mill 


situations. 


SETWORKS GENERAL TERM 

referring the mechanism which 
moves the log laterally the 
sawline before each saw cut taken. 
Setworks vary from crude, hand- 
operated ratchets highly complicated 
remote-controlled units with feedback 
systems. This paper not concerned 
with the setworks controls, but with 
the power required actually move 
the log. More particularly, 
attempt supply data for the design 
setworks power units, either for 
the small operator who wishes 
change his carriage setworks from 
hand-operated one motorized one, 
for the machine designer who 
wishes have some formula which 
base his 


The power requirements for set- 
works depend the following factors: 


Weight heaviest log sawn. 

Weight knees. 

Friction between log and block, 
and between knee and block. 

made. 

Efficiency transmission from 
setshaft knee. 

Efficiency transmission from 
power source setshaft. 

made. 


The Weight the Log: This 
weight must the heaviest that the 
setworks will required move 
the particular size carriage for 
Usually this will depend carriage 
opening and length log; for in- 
stance, calculating drive for 42- 
inch opening carriage sawing logs for 


turing, FPRS 11th National Meeting, June 23- 


The Author: Mater the head 
Mater Engineering, sawmili 
neers, and president Mater Machine Works, 
Inc., sawmill machinery manufacturers. 
censed mechanical engineer, Mater holds 
about papers sawmill mechanization and 
automation. 
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foot lumber, the assumption would 
made that foot diameter log 
feet long would the largest sawn. 
usually safe assume that log 
will not loaded the carriage 
more than inches greater 
diameter than the carriage opening 
foot longer than the longest lum- 
ber length. the material were 
ponderosa pine weighing pounds 
per cubic foot wet weight, then the 
weight the log would calculated 
the following formula: 
half the diameter the log); 
length feet; and weight per 
cubic foot. 


Substituting the above data 
formula: 
9620 pounds. 


The Weight the Knees and 
Dogs: This weight varies with the 


type carriage. some types, 
pounds might the total weight 
the knees and dogs; others, 
knees and dogs may weigh over 10( 
pounds each. For purposes 
ample, assume that the knees and 
weigh 500 pounds each. For thre 
block carriage, the total weight wou 
1500 pounds. 


Friction Force between Log 
Block: The friction force between 
and block depends weight 
log and the coefficient friction, 
This coefficient varies greatly witht 
types surface that are contact. 
gritty bark the log makes 
greater; wet, debarked log 
smaller. The coefficients are 
general practice assign high 
efficient friction (0.50) loys 
with bark them. The force re- 
quired overcome the friction be- 
tween log and block during set-out 
found the formula: 

the log. 

this example: 0.50 (9620) 

4805 pounds. 


KNEE 


LOG 


SETWORKS 
DRIVE MOTOR 


HEADBLOCK 


GHAINBLO 
DRIVE SHA 


i— 


& 
— 
3 
Fig. Mater power setworks installation. 


Force required overcome friction 
moving the knees calculated 
similar manner. However, since the 
have metal-to-metal contact and 
usually lubricated, least wet, 
friction factor 0.25 used. This 

high for metal-to-metal contact and 
lows for grit and bark particles 
surfaces. the example, then, 
knees weighed 500 pounds each, 
1500 pounds for three, the force 
quired is: 


the knees 


The Speed Which the Set-outs 
requirements the drive. 
Ideally, the drive should accelerate the 
lox from stationary position its 
fuil set-out speed inch; this per- 
mits the settings made 
constant speed the same man- 
ner the other settings. the set- 
works drive still accelerating 
passes the inch mark, the acceleration 
will vary with the weight the log 
and thus cause erratic settings one 
inch boards. The basic formula for 
determining the force required 
accelerate weight is: 


32.2 
weight and ‘a’ acceleration. 


Assuming that set-out speed 
feet per minute required, then 
reach this one inch movement, 
the acceleration must be: 


Ve Vo" 
where final velocity, 
fpm; 
initial velocity, 
zero; and 


inch, 1/12 
foot. 


changing ft/min. ft/sec. 


ft/min 


ft/sec 
sec/min 


(1/12)’ 


then, 


The force required accelerate the 
which weigh 1500 pounds, and 
log which weighs 9620 pounds, 
minute one inch is: 


1500 9620 pounds 


OPES TION OF 
RLOTAT ON CF CRIVE 


| 


ORIVE 


COFSFICIEMT OF FRICTION, ON HEADBLOCK 


= WEIGHT CF KNEES 


«< 
HORSEPOWER 


9660 


Fig. involved setworks drive power requirements. 


The total force required overcome 
friction and accelerate the log and 
knee the required speed is: 4805 
375 238 5418 pounds 

Efficiency Transmission from 
Setshaft Knee: Assuming that 
chain rack and pinion block used, 
the friction loss transmitting the 
force the knee can assumed 
about per cent. This requires 
that another 542 pounds added 
the force required the setshaft, 
5960 pounds. (If screwblock 
were used, the friction loss would 
assumed per cent) The horse- 
would be: 


Force Velocity 
550 

.33 

The Efficiency Transmission 
from the Power Source the Set- 
shaft: This efficiency depends the 
type setworks drive that used. 
start-stop drive, with spur-geared re- 
ducer coupled directly electric, 
air, hydraulic motor, and the re- 
ducer sprocketed directly the 
shaft, then friction loss only 
percent can assumed. per 
cent, the problem examined above this 
would only increase the requirements 
.358 horsepower total 3.94 
motor would required. 

worm-gear drive used, the 
drop efficiency closer per 
cent, the horsepower requirement 
would 3.58 (3.58 .20) 
4.30 hp. should noted that elec- 
tric motors usually have starting load 
potential 125 per cent rated 


(.667 ft/sec?) 238 pounds. 


PRODUCTS JOURNAL 


horsepower. This means that 
horsepower motor could used 
start load where 3.75 horsepower 
required, without injury the mo- 
tor. But good practice when de- 
signing setworks drive ignore this 
overload factor, since heavier logs, un- 
lubricated headblocks, extra amounts 
grit and dirt sliding and power 
transmitting contacts, and many other 
variables, may require the use the 
overload capacity. Air motors have 
similar capacity for overload, since 
they slow down without harm under 
excessive loading. Hydraulic systems, 
however, are governed maximum 
capacity relief valve some type. 
This usually spring-loaded valve 
which passes the oil when the load 
becomes excessive. therefore im- 
portant sure that the hydraulic 
system will take care overloading 
using next-size larger pump and 
other equipment. hydraulic sys- 
tem, further efficiency drop 
per cent would have taken 
into consideration, the electric mo- 
tor drive for the hydraulic pump 
would required put forth 3.94 
this case, electric motor 
would still used. 

When continually running electric 
motor used, additional factor for 
the efficiency transmission through 
the power transmitting system must 
taken into consideration. When loose 
and tight belts are used, some 
older types Trout setworks, the 
efficiency may very low, while with 
modern clutch-brake systems the 
ciency may comparatively high. 
However, many accidental variables 
enter into the setworks drive problem: 
belt may become oily greasy, 
clutch linings will wear, open bevel 
gear trains may spread apart and 
duce efficiency, and forth. Usually 


155 


Ae 

4 

DIRECTION OF SETOUT 

= 

| VE SF SETA” Ww 

q 

| 2 | 

q GEAR REDUCE 

| 


additional per cent efficiency 
loss allowed for these variables. 
the problem discussed above, assuming 
that spur gear reducer and clutch- 
brake transmission used, then the 
horsepower demand would 4.93 
horsepower. This close the bor- 
derline motor rated capacity. 
many cases would advisable 
use 7Y, electric motor for this 
drive; for instance, this were dry 
operation and the logs were very dirty, 
many very heavy logs, such 
sinkers, were encountered, all 
dogging were the hook knight 
type where the pressure exerted 
downward, and forth, the greater 
horsepower would used. 

Made: some unusual cases where 
the knees are very heavy and the logs 
very light, and high recede speed 
required, the recede speed 
oretically govern the 
quirements the setworks. This 
because speed such important 
factor the horsepower requirements 
formula that doubling the speed re- 
ceding, for instance, will greatly 
increase the horse power required. 


Power Requirements Setworks 


approximate formula that may 
used determine the horsepower 
requirements setworks drive may 
expressed as: 


v 


1/2 


where: velocity (speed) set 
out feet per minute, 

weight heaviest log, 
pounds, 

pounds, 

knee movement mechan- 
ism rack 
and pinion chainblock 
headblocks, 0.8 screw- 


blocks) 

efficiency factor based 
the drive reduction and 
transmission 


0.9 when spur gear re- 
ducation used. for 


belting takes much 
lower value, based the 
the number belts used: 
for one belt can as- 
sumed 0.75; for two 
belts, 0.56.) 


illustrate the application the 
formula, the following 
given: 

Problem: sawmill three-block log 
carriage opens inches. The air 
dog knees weigh 500 pounds each. 
Ponderosa pine logs weighing 
pounds cubic foot are sawn. The 
largest log loaded onto the carriage 
will inches diameter and 
feet long. Set-out speed required 
feet per minute. The carriage has 
chain headblocks and motor drive with 
spur gear reducer sprocketed the 
setshaft. What size should the motor 
air motor drive, and hydraulic 
drive. 

Solution: The weight the largest 
radius. 


diameter) feet 
feet 
pounds per cubic foot 


Substituting Horsepower formula: 


9620; 


9660 
.000374 (10,830) 4.05 


Answer: 

adequate. 

The Air Motor Setworks drives 
are calculated the same manner 
electric motor drives. Air motor ratings 
are also low, and they have the addi- 
tional facility slowing down with- 
out injury when over-loaded, which 
electric motor does not have. 

Hydraulic Setworks Drives are 
calculated similar manner the 
electric drives. However, since the hy- 


~serour 
(REET PEE 


Fig. 3.—Typical curves horsepower 
quirements against setout speed for 
opening carriages. 


draulic pumping unit driven 
electric motor, the usual requireme 
find the size the electric 
pumping system may taken 
per cent setworks drive, 
the horsepower the hydraulic 
tor should divided 0.8 
the horsepower the electric 


- @ 


4.05 (from example above) 
0.8 


the hydraulic setworks 
well the others. 

Table gives recommended dr: 
motor sizes for setworks. These 
should used guides worki 
out setworks drive problems, 
they are valid only for the 
figures used the calculations. 
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Table 1.—RATED HORSEPOWER 
ELECTRIC DRIVE MOTOR 


Setout speed 
Headblock a) 15 b) 20 c) 25 
opening feet/min feet/min  feet/min 

36” 
42” 
48” 
54” 
10* 


_*If sinker logs may encountered gritty con- 
ditions on headblocks and bark, use next larger 
size motor. 


Conditions Assumed Table 


The carriage three headblock 
with rack and pinion chain 
movement mechanism. 

spur gear reducer used with the 
tric motor. 

Logs: weight—45 pounds per 
foot, largest diameter—6 inches greater 
carriage opening, longest length—17 

opening—600 pounds, inch 
pounds, inch opening—1600 pounds, 
opening—2400 pounds, inch 
pounds, and inch opening—4000 pounds 

per min., feet per min., feet 
min. 
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The Effect Fungal Decay the 
Benzidine Test for Distinguished 


Heartwood and Pine: 
PHILLIPS and CYNTHIA SAVORY 


Forest Products Research Laboratory, Princes Risborough, England 


Experiments were carried Scots pine with four wood- 
rotting fungi determine the limitations the benzidine test. Sub- 
stantial decay must occur before the heartwood fails give some 
trace the characteristic reaction. Sapwood treated with certain 
preservatives, including creosote, may give benzidine reaction simi- 


premature decay timber usually 
involves determining whether the 
rotted wood sapwood, and therefore 
naturally more susceptible fungal 
attack, heartwood, which would 
signify that the wood had been ex- 
posed exceptionally severe condi- 
tions had contained traces in- 
fection when put into use. 

For dealing with pine timbers, the 
benzidine test, put forward Koch 
Krieg (1)? 1938, one the 
most useful means differentiating 
between sapwood and heartwood. This 
test requires two reagents, which may 
prepared follows (2). One re- 
agent made dissolving gm. 
benzidine cc. per cent hy- 
drochloric acid and 970 distilled 


part the program the 
Forest Products Research Board. Publication 
permission the Department Scientific 
and Industrial Research. 

parentheses refer the Litera- 
ture Cited the end this 


Se 


EREBELLA 


water. (The per cent acid can 
conveniently prepared taking cc. 
concentrated hydrochloric acid (38 
per cent) and adding water make 
cc.). The other prepared 
dissolving gm. sodium nitrite 
water make 100 cc. solution. 
Equal volumes the two reagents are 
mixed just prior testing. best 
use the mixture when freshly pre- 
pared, although remains reasonably 
effective for least two three days.* 

The mixed solution brushed 
the planed clear 
the wood: heartwood quickly de- 
velops bright red color while sap- 
wood stains yellow 
brown. The colorations are more 


Kohn and (5) have shown that 
ortho-tolidine can used alternative 
benzidine for blood tests, and the authors have 
pine heartwood test; weight weight substi- 
tution was used. Neither benzidine nor ortho- 
tolidine reagents should allowed come 
into contact with the skin, nor should the dust 
vapor inhaled. 


—— 


less permanent, although they tend 
tone down after prolonged exposure 
light. The test depends 
presence pinosylvin and allied sub- 
stances the heartwood, which react 
with diazotised benzidine give 
the red color (3). Pinosylvins, which 
are considered give the heartwood 
its resistance decay, are lacking 
sapwood. 


should noted that the benzi- 
dine test believed applicable 
only the pines, and does not work 
with other common softwoods such 
spruce, larch, Douglas-fir, nor 
with hardwoods. 


sound pine timber, usually 
possible differentiate between sap- 
wood and heartwood merely from the 
distinct difference natural color be- 
tween the two, but 


The Authors: Phillips holds BSc and 
PhD degrees from London University. joined 
the Wood Structure Section the English For- 
est Products Research Laboratory in 1930. He 
has been concerned with tree physiology and 
wood anatomy relation timber properties 

Mrs. Savory holds BSc degree from the 
versity Bristol, and member the 
Mycology Section the Laboratory. 
worked the toxicity preservatives and 
the staining fungi, especially those associated 
with tropical woods. 


AFTER MONTHS 


Fig. 1.—Representative test blocks. The horizontal streaks each block are benzidine tests made intervals during the investigation. The 
streak each block the initial test, and heartwood this remained visible even rotted wood. The middle test streaks were made 


moist blocks after the period exposure the fungus, and the bottom streaks are repeat tests after the blocks had dried out. red 


reddish-brown heartwood reaction was obtained even after months exposure, except with Lentinus. Characteristic shrinkage notice 


the Coniophora and Lentinus blocks. The streaks the block" 


idle), and months (bottom); similar reactions were obtained each time. 
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control specimens were made initially (top), months 
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pared timber the color difference 
commonly slight entirely lacking. 
such cases, even microscopic ex- 
amination the wood may fail 
reveal any difference between sapwood 
and heartwood. Some indication may 
obtained porosity test; water 
poured over end-grain 
sinks much more rapidly the 
sapwood. time permits, the timber 
may exposed for period sun- 
light, ultraviolet light, and the 
heartwood will then develop its char- 
acteristic color. The benzidine test, 
however, will give quicker and 
often more definite answer. tim- 
ber attacked fungi, however, the 
natural color difference may ob- 
scured, and was uncertain what 
extent the fungal activity would in- 
terfere with the benzidine reaction. 
For this reason, the following experi- 
ments were carried out. Home-grown 
Scots pine 
same species that furnishes Baltic red- 
wood—was selected for test, because 
this species pine the softwood 
most commonly used the United 
Kingdom. 


The Test Fungi 


Four species fungus 
lected for the tests. All are known 
have some degree tolerance the 
pinosylvins, and are able decay 
pine heartwood, although most 
cases slower rate than sapwood. 
Two the fungi, lepideus 
and Coniophora cerebella, cause brown 
rots, that is, they bring about the 
breakdown the cellulose portion 
the cell walls without attacking the 
lignin any appreciable extent. The 
other fungi, Fomes annosus and 
stictus versicolor, are the white rot 
types, they possess polyphenol oxidase 
enzymes and are able attack both 
lignin and cellulose. Further details 
the character and behaviour these 
four species are given below. 


Fommes annosus: This fungus 
far the most important cause heart 
rot conifers this country. oc- 
curs most frequently larch, spruce, 
and Douglas-fir. probably gains ac- 
cess the heartwood through dead 
diseased roots, and the first symp- 
tom attack reddish coloration 
that extends upward streaks from 
the butt. Later, small white pockets 
rot develop, and after the tree has 
been felled, decay continues slowly. 


Polystictus versicolor: This fungus 
produces white rot hardwoods, 
and occasionally attacks softwoods. 
usually found felled timber, but 
has been known cause heart rot 
standing trees Catalpa speciosa. 
Although not commonly found 
softwoods, was included these ex- 
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periments being one the most 
active white-rot fungi. 

Lentinus lepideus: The heartwood 
tacked this fungus, which enters 
the standing tree through wounds; 
frequently found imperfectly 
creosoted timber, especially sleepers, 
railroad ties, and transmission poles, 
but uncommon buildings. can 
cause fairly rapid decay with substan- 
tial loss weight most conifers, 
the early stages attack, there little 
alteration the wood, but later 
becomes darker color and cracks 
both along and across the grain. This 
fungus has the ability methylate 
aromatic substances, and volatile meta- 
bolic products such methyl cinna- 
mate and methyl 
mate have been isolated from Scots 
sapwood decayed it. This spe- 
cial property may partly account for 
the resistance this fungus creo- 
sote. Solutions containing per 
cent creosote are tolerated (4). 

Coniophora cerebella: This one 
the commonest fungi that causes 
decay wood damp places, and 
has been occasionally reported 
sponsible for butt rot conifers. 
the early stages attack, the wood 
shows pronounced 
Later, brown cubical rot develops. 


Experimental Procedure 


The Scots pine test pieces were end- 
matched blocks cm. 2.5 cm. 
the end-grain section and 2.5 cm. 
along the grain. Each consisted partly 
sapwood and partly heartwood, 
the two parts being barely distiguish- 
able visually the 
pared air-dry material. The sapwood- 
heartwood boundary each block was 
clearly delineated pencil for future 
reference, and test material was then 
autoclave-sterilized for minutes 
pressure pounds per square 
inch. This heat treatment had effect 
the benzidine color reaction. 

Next the blocks were planted di- 
rectly Kollé flask cultures the 
test fungi growing per cent malt 
agar, two blocks each flask, and in- 
cubated 22° Half the flasks 
were removed and the test pieces ex- 
amined after months, and the re- 
mainder after months. The benzi- 
dine reagent was applied immediately 
the blocks after their removal from 
test and again after air drying the 
laboratory. These observations are 
summarized Table 


Results 


After three months exposure 
fungal attack, the color reactions 
the moist samples (just after removal 
from the incubator) still showed dis- 
tinction between sapwood 


wood, but the blocks the 
sapwood-heartwood boundary was 
coming obscure. Repetition 
tests after the blocks had been al- 
lowed dry out the dark generally 
gave rather duller colorations with 
distinction between sapwood and 
heartwood than the moist 


After six months exposure, the 
heartwood produced red 
reddish-orange reaction except ith 
Lentinus blocks, which gave 
color similar the sapwood. the 
Polystictus blocks, the sapwood 
distinctly brighter yellow thar 
the control. With gal 
discoloration obscured on. 
This was largely with >ut 
here and there unstained areas .nd 
superficially stained areas, which 
scraped clean, yielded or- 
ange-brown reaction distinct 
the heartwood. The 
tween the two white rot fungi, ves 
and Polystictus, their effect the 

tack darken obscure the 
wood reaction, largely not 
because the darkening the od. 
gradually changes the 
reaction from red, through 
browns, brownish colors 
tinguishable some cases from the 
reactions the decayed sapwood. 


should emphasized that the 
test procedure was severe, 
blocks which the heartwood failed 
give distinguishing coloration had 
reached advanced state decay. 
The wood was cracked, shrunken, and 
distorted. 

interest note that the red 
substance produced the interaction 
the benzidine reagent with 
sylvins quite stable; 
made the blocks prior exposure 
fungal attack still showed the red 
coloration substantially 
well-rotted wood. 

Test streaks were also made 
pine sapwood that had been 
attacked blue stain. signifi 
change reaction color was ved 
beyond that due the darker 
pearance the affected wood. 

obtain some quantitative 
experiment was carried out 
from the same board but 
sapwood heartwood only. 
oven-dry weight these blocks 
determined initially and again 
the blocks aftér period 
months and the remainder 
months ‘of exposure the test 
under precisely the same 
the main experiment. The 
loss figures are included 

Experience with the benzidine 
the Mycology and Wood 


MAT, 


Table SCOTS PINE BLOCKS AFTER EXPOSURE FUNGAL ATTACK 


After 3 months of exposure 


After 6 months of exposure 


Benzidine reaction 


Moist condition 


Air-dry condition 


Benzidine reaction 


State of decay 


Moist condition 


Dry weight 
Loss, per cent 


Air-dry condition 


State of decay 


Dry weight 
Loss, per cent 


ngus Sapwood Heartwood Sapwood Heartwood Appearance Sap HeartSapwood Heartwood Sapwood Heartwood Appearance Sap Heart 
F esannosus Yellowish- Reddish- Pale Reddish- Both sap and heart 13 7 Orange- Reddish- Chocolate Reddish- Further decay insap 27 15 
(a hite rot) brown orange orange- orange- only slightly decayed. brown ex- orange brown orange and heart; slightly 
rown brown Sap with orange to cept where with brown more advanced in sap, 
brown colorations. obscured which also showed 
by fungal orange to brown 
colour. colorations. 
Pc stietus Bright Red Bright Red Decay similar to 20 2 Bright Red with Bright Red Deeay as above. 37 8 
ve color yellow to yellow above. No distinctive yellow brown yellow 
(a ite rot) yellowish- colorations. patches 
brown 
Le: nus Yellowish- Orange Brown Only Sap severely decayed, 21 22 Brown Brown Brown Brown Sap and heart both 38 35 
lep cus brown (yellowish slightly showing cracking and became pale brown 
rot) brown more red- heart and severely decayed, 
outer heart) dish than moderately decayed. showing shrinkage 
sap and distortion. 
Cow ophora Pale brown Red (paler Pale brown Red Sap already severely 25 1 Brown Red to Brown Red Sap severely decayed, 43 14 
cerevella (barely dis- in outer (brownish decayed, brown in fungal brown fungal (brown dark brown in color 
(a brown rot) tinct from heart) and barely color, and shrunken. stain ob- stain ob- where and shrunken. Outer 
heart re- Heart only partially scured any any rotted) heart moderately de- 
action in from sap _ decayed. reaction. reaction. cayed: inner heart not 
one block) one obviously decayed. 
block) 


tion Sections the Laboratory has 
shown that preservatives may affect 
the benzidine test. They sometimes 
tend mask the reaction and some- 
times, notably with creosote 
derivatives, produce reddish colora- 
wood. This effect not generally ap- 
parent old treated timbers, which 
suggests that the reaction connected 
with some the more volatile com- 
ponents the preservative. 

Special chemical investigation may 
required some cases establish 
whether preservative affecting the 
benzidine reaction, but practice the 
complicating effect preservatives 
has not proved much 
importance, 


Conclusions 


The present series observations 
indicate the following points bearing 
the problem recognizing sap- 
wood and heartwood pine timber 
affected fungal attack: 

Unless the timber has been 
treated with certain preservatives, 
reddish benzidine reaction invariably 
indicates heartwood. 

The sapwood reaction changes 
decay proceeds, normally some 
shade brown, but the case 
Polystictus bright yellow. There 
evidence that ever becomes 
reddish. Except with Lentinus, which 
causes substantial decay, rec- 
ognizable heartwood reaction still 


obtained after fungal attack has been 
progress for considerable period. 
When advanced stage decay has 
been reached, both sapwood and 
wood usually give similar brownish 
reaction devoid any red tinge. 

Supplementary observations 
other pine samples attacked the 
same strain Lentinus was used 
the present tests have shown that 
red reaction may obtained after 
considerably greater weight losses have 
occurred than those here recorded. The 
reason for such variation has not been 
investigated; may due merely 
differences the original pinosylvin 
content the wood. The practical im- 
plication such variation that the 
benzidine tests should hopefully 
applied, even when the samples un- 
der investigation show advanced decay, 
for some cases reddish heartwood 
reaction may still obtained. 

Although fungal attack even- 
tually renders the benzidine test in- 
effective, practice should some- 
times possible reach conclusion 
carefully examining the affected 
timber for portions less severely de- 
cayed, since the earlier stages at- 
tack not seriously upset the test. 
many cases, such examination may 
succeed establishing whether any 
heartwood ‘present, although may 
not possible say how much. The 
rate attack under comparable condi- 
tions usually greater sapwood 
than heartwood, and both are 
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present the position the sapwood- 
heartwood boundary may indicated 
fairly abrupt change the de- 
gree rotting fungal discoloration 
the wood. 

Certain preservatives give re- 
action similar that heartwood, 
and this has borne mind 
deciding the significance reddish 
benzidine reaction given sample 
that may have received preservative 
treatment. practice, careful visual 
examination, supplemented chemi- 
cal tests can carried 
present. 
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The Effect Temperature the Electrical 
Resistance Wood: 


DAVIDSON 


State University College Syracuse University 


The variation electrical resistance species wood 
was studied several moisture contents. constant moisture, the 
log resistance varied linearly with the reciprocal absolute tem- 
perature. Exponential equations were developed relate activation 
energy moisture content. Effect temperature variation mois- 


ture meter readings discussed. 


NTIL RECENTLY, VERY LITTLE 

has been done the effect 
temperature the direct-current 
electrical resistance wood. Investiga- 
tions within the last years have 
shown that the temperature effect 
pronounced, and that more study 
needed before this effect can accu- 
rately evaluated. 


Since most electric moisture meters 
operate the electrical resistance 
the readings obtained are af- 
fected the temperature the wood 
well the moisture content. Thus, 
proper temperature corrections must 
applied meter readings order 

tain accurate moisture content val- 
ues, particularly when such meters are 
used monitor the moisture content 
wood during the drying operation 
kiln. The need for accurate tem- 
perature correction data, therefore, 
important utilize fully the inherent 
accuracy electric moisture meters. 


Dry wood essentially non-con- 
ductor direct-current electricity, and 
conducts only when moisture pres- 
ent. Therefore may treated 
dielectric material under currently ac- 
cepted theories. Since the electrical 
properties are largely dependent upon 
the moisture wood, electrical studies 
are expected shed further light 
the important problem wood—wa- 
ter relationships. 

The purpose this investigation 
was continue studies the tempera- 
ture effect direct-current resistance 
wood that were initiated Skaar 
Yale University School 
Forestry, and continued Andersson 
(1) the State University College 
Forestry Syracuse University. Spe- 
cifically, this study was made obtain 
better relationship for the activation 
energy wood function mois- 


April 1957 1957 Wood 
Award entry. 

The author expresses his 
assistance Dr. Christen Skaar, State Univer- 
sity College Forestry Syracuse. 

Numbers parentheses refer the Litera- 
ture Cited the end this paper. 
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ture content, and find whether this 
relationship differed with species. 


Literature Survey 


Several investigators (1, 
have found that wood, ice, and 
some textiles plot the logarithm 
resistance versus the reciprocal 
absolute temperature yields straight 
line, with the resistance decreasing 
the temperature increases. 
cal explanation this linear relation- 
ship was presented Clark and Wil- 
liams (2), who suggest that electrical 
conductivity wood ionic proc- 
ess rather than electronic one 
metals. Two forms ions are present 
the wood structure: bound ions 
whose number dependent upon the 
temperature, and free ions, the only 
ions able conduct charge. Clark 
and Williams define the energy re- 
quired release one mole bound 
ions, thus enabling them conduct 
electric current, the activation en- 
ergy, and present the derivation 
the following relationship: 


d(log 
(1) 
(T) 
where the activation energy 
cal./mole, the resistance ohms, 
and the absolute temperature 


°K. The term d(log the 


slope the versus curve. For 


wood constant moisture content, 
the slope constant since the curves 
are straight lines. The work Skaar 
(9) and Andersson (1) shows, how- 
ever, that these slopes change with 
moisture content changes, and that in- 
creasing moisture contents produce de- 
creasing slopes and, consequently, 
lower activation energies. Skaar’s re- 
sults show apparently linear rela- 
tionship between and moisture con- 


tent; however, the moisture 
range was relatively small and vi- 
linear relationship could have 
used just well. Andersson also 
sumed linear relationship, but 
slope his curve was consider: 
lower than that obtained ar. 
Here again the moisture content 
covered was small, and curvili: 
function might have been used. so, 
Andersson’s results came from ave 
ing the data six different ies 
while Skaar worked with Dougla -fir 
menziesii 
Franco} only. 


studying the direct-current ec- 
trical properties wood, factors 
than moisture content and tempera ure 
must considered. Murphy 
shown that the magnitude the 
plied voltage influences the 
measurements cotton. found 
the voltage decreases the resistance 
increases. Since both wood and 
are cellulosic materials, this voltage ef- 
fect, called the Evershed effect, may 
also occur 


INTERFACE 


Fig. 1.—The effect electric 
the distribution adsorbed ions the in- 
terface between dielectric material, and 
conducting medium. 


the complex nature electrical 
Murphy and Morgan (7) poini out 
that, when static electric field 
only for certain length time. 
time current flow that 
for the particles the 
reach fully polarized conditior 
practically all real dielectrics, the 
rent flow does not drop zero 
polarization, which would the 
for ideal material. Most real 
rials contain some free ions that 
capable conducting current, 
the final constant current flow 
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the material determined the con- 
du. ivity these free ions. 

most previous work where polari- 
zat has been considered, emphasis 
has placed interfacial ionic 
po! explain the time de- 
per the current flow. Though 
oth types polarization may occur, 
assumed that they play insig- 
part direct-current measure- 
me: Murphy and Lowry (6) into 
this onic polarization more detail, 
and out that electrical conduction 
between the insulating 
mat the dielectric and ad- 
join conducting layer. The conduct- 
ing ‘ayer usually either water con- 
ions, ions directly adsorbed 
dielectric material, Under the 
electric field, the ad- 
sorbed ions tend migrate polar- 
ized distribution (Fig. 1). Since the 
degree polarization dependent 
upon the length time the electric 
field applied, the current flow as- 
sociated with polarization varies with 
time. 


analogous electrical network 
(Fig. may set which predicts 
such current flow. 
The change current with time due 
the time constants equivalent 
circuits 
plus the accumulation electrolytic 
products the electrodes. The assump- 
tion that this time-dependent cur- 
rent component, due adsorbed ions 
and molecules, when the 
conductivity low and the current 
measured short time after voltage ap- 
plication. The accumulation electro- 
lytic products important when the 
conductivity high and the later 
stages the adsorption current. Thus, 
evident that the current flow im- 
mediately after voltage application has 
two components: true direct- 
current, plus polarization current 
that time dependent. 

the assumption made that the 
polarization component small 
comparison the true direct-current 
component, fluctuations the polari- 
zation current with time not appre- 
change the total current flow. 
Thus, measurements made immediately 
after voltage application give good 
approximation 
conductivity because this component 
predominates. Furthermore, 
mum electrolytic products have ac- 
cumulated near the electrodes. 


Test Specimens 


The specimens used were selected 
some extra material previously 
Andersson (1). This ma- 
originally was cut from boards 
the Project Wood Collection, De- 
part Wood Technology, State 


INTERFACE 


Ca 


Ras. 


Fig. 2.—An electrical network that pre- 
dicts current flow which time dependent 
similar that observed wood. the 
capacitance due polarization dielectric 
due the redistribution adsorbed ions 
are resistances equivalent frictional forces 
which impede the process forming polar- 
ized distribution adsorbed ions, and 
the direct-current resistance. the 
distance interface increases, 


University College Forestry Syra- 
cuse University. The specimens were 
machined dimensions about 0.43 
2.3 2.3 cm., and the grain was 
oriented that the current flow was 
the tangential direction. 

Six specimens for each three spe- 
cies, Douglas-fir, yellow-poplar (Lirio- 
dendron tulipifera L.), and sugar 
maple (Acer saccharum Marsh.), were 
prepared with two coats silver paint 
(fast-drying flexible silver micropaint 
manufactured Micro-Circuits 
Co., Buffalo, Mich.) the broad 
faces for electrodes. The first coat was 
allowed dry about hours before 
the second coat was applied. The 
weight paint applied the speci- 
mens was determined for each sample 
weighings made before and after 
the paint application conditions 
constant temperature and humidity 
(after suitable period time was 
allowed permit the solvent 
evaporate). 

The specimens were conditioned 
moisture content approximately 
per cent humidity room main- 
tained temperature 75° and 
relative humidity per cent. 


Measurements 


The method used obtain data 
the variation electrical resistance 
with temperature was essentially that 
described Andersson (1) 
Method II. this method, the speci- 
mens were originally conditioned 
approximately per cent moisture 
content, then wire leads were con- 
nected the silver-painted faces and 
the whole assembly was wrapped 
Saran Wrap (vinylidene chloride, 
commercial plastic with good vapor- 
barrier qualities). The specimens were 
allowed sufficient time reach 
equilibrium moisture distribution, 
which was checked taking resistance 
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CORK STOPPER ELECTRICAL INSULATION 


WATER LEVEL 


SILVER PAINT 


CALCIUM CHLORIDE v7 


Fig. 3.—A diagram the arrangement 
the test specimen the test tube. 


readings until constant value was 
reached. They were then placed 
large test tubes (one specimen test 
tube) containing small amount 
calcium chloride prevent condensa- 
tion the tubes the lower tempera- 
tures (Fig. 3). The tubes were closed 
cork stopper through which the 
two wire leads were passed. The test 
tubes were then placed variable- 
temperature water bath (Fig. 4). The 
bath container was equipped with 
heating and cooling coils, with the 
heating coils controlled thermistor 
bridge circuit and Versatrol (Fig. 5). 

Basically, the control circuit was 
Wheatstone bridge with two VECO 
51A4 Thermistors connected paral- 
lel form one arm the bridge. 
Each thermistor was placed small 
glass tube that had one end sealed, and 
the tubes were placed near diagonally 
opposite corners the bath that 
better sampling the bath tempera- 
ture could obtained. Resistance 
was fixed 2700 ohm resistor, and 
and were variable decade re- 
sistors. The power for the bridge was 


THERMISTOR T 
TO 
BRIDGE 


THERMISTOR 


COOLING HEATER 
cous 


Fig. 4.—A diagram the temperature- 
bath used maintain constant tem- 
perature the test specimens. 
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Ca 
TuBE WIRE LEADS 
| PLASTIC WRAPPING 
4 SPECIMEN 
i 
Y 
| 1 


2 THERMISTORS 
IN PARALLEL 


VERSATROL 


Fig. 5.—The Wheatstone bridge circuit 
used for controlling the bath temperature. 
was fixed 2700 ohms, and were 
variable decade resistors used obtain bal- 
ance different temperatures. was pro- 
tective shunt for the meter galvanometer. 


supplied three 1.5-volt dry-cell bat- 
teries connected parallel. The out- 
put the bridge was connected 
Versatrol meter relay, manufactured 
Assembly Products, Inc. The Versatrol 
unit controlled the heating coils the 
bath. 


For each desired bath temperature, 
values and were computed 
that the bridge would balance 
that temperature. the bath tempera- 
ture was too low, the output voltage 
from the bridge activated the meter re- 
lay, which turned the heating coils. 
When the bath temperature reached 
the balance point for the bridge, the 
meter relay shut off the heating coils. 
With this arrangement, bath tempera- 
tures could maintained within about 


The first temperature run was made 
samples conditioned moisture 
content approximately per cent. 
The wrapped specimens the test 
tubes were conditioned 
bath temperature 12.7° After the 
specimens were conditioned the electri- 
cal resistance was measured for each 
specimen with General Radio Co. 
megohmmeter, type No. 1862-A. Four 
different output voltages were used— 
50, 100, 250 and 500 volts—and 
set resistance readings was recorded 
for each voltage. 


After the resistance measurements 
were made 12.7° C., the bath tem- 
perature was raised stepwise 23.3°, 
34.7°, 47.0°, and 60.3° series 
resistance measurements was taken 
each temperature. These particular tem- 
peratures were selected for convenience 
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since they correspond uniformly 
spaced values the reciprocal ab- 
solute temperature. The specimens 
were allowed come temperature 
equilibrium each step. This was 
measurements time intervals 
about five minutes. When these meas- 
urements became constant, was as- 
sumed that equilibrium had been at- 
tained, and complete series 
sistance measurements was made. Fol- 
lowing the readings the final tem- 
perature step, the specimens were im- 
mediately removed from the test tubes, 
cooled, and weighed determine 
any moisture loss had occurred during 
the test cycle. 


Identical temperature runs were 
made the following moisture con- 
tents and sequence listed: Run 
approximately per cent; Run ap- 
proximately per cent; Run ap- 
proximately per cent; Run ap- 
proximately per cent; and Run 
approximately per cent. The exact 
moisture contents the individual 
samples were calculated after the final 
test. 


addition the experiment de- 
scribed above, brief investigation 
was made the contact resistance 
the silver paint wood. Ten Douglas- 
fir specimens were prepared with di- 
distance was measured along the grain. 
The cm. lengths were oriented the 
radial and tangential directions. the 
specimens, five were randomly se- 
lected for treatment and the remaining 
five were used controls. All speci- 
mens were conditioned constant 
temperature and humidity room 
about per cent The radial 
faces were painted with one coat 
silver micropaint, which was allowed 
dry for two days. Resistance meas- 
urements were then made all speci- 
mens with megohmmeter, which 
produced 500 volts output. 


The five specimens selected for 
treatment were then split into three 
sections with sharp pocket knife and 
mallet. The specimens were evenly di- 
vided with the splits running the 
radial direction. The newly exposed 
radial faces were given single coat 
silver micropaint, which was allowed 
dry for two days. The three seg- 
ments each original specimen were 
then placed together that the silver 
paint the newly exposed faces made 
contact, and the resistance was again 
measured. 


Finally, both control treated 
specimens were placed over bath 
water closed container and condi- 
per cent. Resistance measurements 
were again made all specimens. 


Fig. 6.—A plot experimental dat: for 
Douglas-fir specimen 


Treatment Data 


the main experiment, the 
rithm was calculated for each sist- 
ance reading. compare the 
with those other workers was 
necessary calculate vity. 
This was calculated the relatio. 

where the total resistance 
cross-sectional area specimen 
and the length cm. convert- 
ing the logarithmic form: 


log log (3) 
Thus the /og was easily determined 
adding the constant factor 


specimen. 

against the reciprocal absolute tem- 
five moisture contents. each case, 
the data produced 
ship (Fig. 6). 

The slope each curve, d(log 
(1/T), was found from the 
plots and tabulated specimen 
ber and moisture content. 
this slope against moisture 
semi-log paper showed that the 
rithm the slope d(log 
decreased linearly with ing 
moisture content. 

straight-line curves were fitted 
data the method least 
Fig. shows the result for Doi 


perature each specimen each 


fir, together with the 
data. For the three species the 
resulting equations were: 
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3000 3125 3250 3375 3500 


MOISTURE CONTENT 


7.—A plot log d(log 
moisture content for all Douglas-fir 
specimens. 


Douglas-fir log d(log r)/d(1/T) =—0.0249M+3.8455 (4) 
yellow-poplar log d(log r)/d(1/T) =—0.0227M+3.8299 (5) 
maple log d(log +3.8043 
where the moisture content 
the wood percent. 
Since the activation energy equal 
the product 4.576 times d(log 
that similar relationships can de- 
rived that will relate the activation en- 
wood moisture content. 
equation combined with equations 
and and the results rearranged 
into the exponential form, the result- 
ing empirical equations relating 
moisture content for each species are: 
for Douglas-fir E=32,061 (1.059—m)  cal./mole (7) 
for yellow-poplar (8) 
for maple E=29,160 (1.049—m) cal./mole (9) 

plot equation shown with 
the experimental data (Fig. 8). 

The results the contact-resistance 
experiment indicated that, moisture 
contents per cent, the contact 
resistance the silver paint wood 
was negligible compared the wood 
resistance. the per cent 
moisture content range, 
were inconclusive. Thus, the highest 
moisture content, the contact resistance 
may have had some effect, but more 
detailed investigation would neces- 


establish the magnitude this 
effect. 


Discussion 


One the sources error this 
technique the loss water from the 
the higher temperatures. 
Weighings made before and after each 
run showed that the maxi- 
Mum moisture losses were the or- 
0.2 per cent moisture content, 
was near the limit precision 
moisture content determinations. 
concluded that moisture content 
than the specimen were negli- 


gible because the efficiency the 
vapor-barrier wrapping. 

Another possible source error 
the wood moisture content change 
within the plastic wrapping due the 
evaporation water from the wood 
cell wall into the vapor phase the 
cell cavities and air spaces surrounding 
the wood. extreme case, may 
assumed that the total air space 
within the package equal the vol- 
ume wood the package, 2.275 
60° C., saturated water vapor 
has density 0.1305 grams 
per cubic centimeter. Therefore, the 
weight saturated water vapor 
grams, 0.297 milligrams. as- 
sumed that all the water vapor 
form came from the cell wall, the 
weight water the cell wall should 
show maximum decrease 0.297 
milligrams. Since the weighings were 
made only the nearest milligram, 
such weight change could not de- 
tected, and evidently would have 
negligible effect the moisture 
content. 


The results this study show that, 
constant moisture content, in- 
crease temperature reduced the elec- 
trical resistance the wood. This tem- 
perature effect more pronounced 
the lower moisture contents, 
clearly shown the curve equation 
(Fig. 8). When moisture meter cor- 
rections are calculated, high 
moisture contents result the largest 
correction factors. This inversion 
due the shape the curve re- 
sistance versus moisture content for 
wood. Temperature corrections were 
calculated from the results 
study, and were compared with those 
published the Forest Products 
Laboratory (3). For 
change 10° and wood moisture 
content per cent, the FPL curves 
show correction 0.5 per cent, 
while the calculated value 0.6 per 
cent moisture content. per cent 
wood moisture content, FPL data give 
correction per cent per 10° 
while the calculated value 0.86 per 
cent per 10° Thus the results agree 
well with temperature correction data 
presently use. 

The results this study were com- 
pared with those Skaar (9), An- 
dersson (1), and Keylwerth and 
Noack (4). comparison the re- 
lationships between and moisture 
content found Skaar and Andersson 
and those presented this paper 
shown Fig. The curve deter- 
mined Skaar intersects the curve de- 
termined this paper (equation 
the region overlapping moisture 
contents the two experiments. How- 
ever, data indicate slightly 
steeper curve the per cent 
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(KCAL. /MOLE) 


MOISTURE CONTENT 


Fig. 8.—The curve equation 
gether with the experimental 
Douglas-fir. 


moisture content range than the extra- 
polated portion equation shows. 

The curve determined Andersson 
has lower slope than either the 
others. This curve was determined 
averaging the data six different spe- 
cies, however, and therefore may not 
directly comparable data for 
Douglas-fir only. 


E (K CAL./MOLE) 


6 8 


MOISTURE CONTENT (%) 


Fig. 9.—A comparison the results 
Andersson (1), Skaar (9) and equation 
The dotted line indicates extrapolation 
equation over moisture content range 
for which data were obtained. 
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RESISTANCE 


Fig. 10.—The solid lines are experimental 
results obtained Keylwerth and Noack 
(4) for spruce, while the dotted lines are 
curves whose slopes were predicted 
equation 


The curves the logarithm re- 
sistance versus the reciprocal abso- 
lute temperature determined 
werth and Noack for spruce were re- 
produced (Fig. 10). The dotted lines 
are curves with slopes determined 
equation for Douglas-fir. evi- 
dent that the curves Keylwerth and 
Noack are slightly curvilinear con- 
trast the linear relationships found 
Skaar and Andersson 
presented here, but the general agree- 
ment good. 


The relatively good 
tween the data Keylwerth and 
Noack, and slopes the versus 
1/T given equation suggests that 
the difference between species may 
very small. Thus, detailed statistical 
study would necessary determine 
whether differences were significant. 
The curves equations and for 
Douglas-fir, yellow-poplar, and maple 
(Fig. 11) also show that the differ- 
ences among these three species are 
relatively small. 

Another interesting comparison 
and equal zero and obtaining the 
following activation energies zero 
moisture content: Douglas-fir—32,061 
cal./mole; cal. 
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mole; and maple—29,160 cal./mole. 
Clark and Williams (2) made experi- 
mental determinations the 
oven-dry condition and obtained the 
following values: birch—22,900 cal./ 
mole; 
red oak—28,400 cal./mole; and Sitka 
spruce—32,000 cal./mole. Equations 
and again agree fairly well with 
experimental data, and appears that 
the activation energy varies exponenti- 
ally with the moisture content the 
wood. 

During the experimental work, data 
were obtained from which the Ever- 
shed effect could evaluated. study 
the data shows very little change 
the value the resistance for voltages 
the range 500 volts for 
electrode spacing 0.43 cm. The data 
did exhibit the expected increase 
the voltage dropped. The increase 
was slight, however, that statistical 
analysis would have been required 
determine whether the differences were 
significant. Since the change was 
small the 500 volt range, 
the voltage applied does not appreci- 
ably affect the value Not investi- 
gated was the effect lower voltages 
volts) which, the basis 
results obtained from experiments with 
textiles, would expected have 
greater effect the resistance. 


Conclusions 


The results agree general with 
those found other workers. The 
data indicate that direct-current con- 
ductivity wood ionic nature, 
and that temperature plays impor- 
tant role the conduction process. 
Because this temperature influence 
wood resistance, corrections must 
applied moisture meter readings 
order obtain accurate results. 

The data also indicate that the 
vation energy increases exponentially 
with decreasing moisture content. Also 
the magnitude and variation with 
moisture content appears similar 
for the three species wood studied, 
and comparison this variation with 
the work others suggests that spe- 
cies differences are small. 

clear that further study 
needed, especially the nature the 
ions involved the current flow. 
present not known whether elec- 
trical conduction wood due the 
minerals present the wood sub- 
stance itself. Also, the effect voltage 
gradient should investigated more 
thoroughly, since this may have pro- 
nounced effect the resistance values. 


\ DOUGLAS-Fir 
YELLOW POPLAR 
MAPLE 


(K CAL./MOLE) 


MOISTURE CONTENT (® 


Fig. 11.—Curves equations 
for Douglas-fir, yellow-poplar, and 
respectively. 
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Statistical Quality Control Pays Off 


Woodwork: 


ROBERT CHATEAUNEUF 


Quality Control Assistant Manager, The Singer Manufacturing St. Johns, Quebec 


The organization statistical quality control cabinet fac- 
tory traced, based the principle quality cost vs. production 
value. plant-wide quality-consciousness was created first. Quantity 
inspection was replaced emphasis superior quality. Con- 
trol charts were used and performance reported all levels, with 


resulting savings. 


AND MAINTAINING QUAL- 
products and processes become 
more complex, profit margins 
rower. the same time, specifications 
become more demanding. final in- 
spection may maintain the quality 
reputation product, but does 
nothing reduce excessive inspection, 
waste and scrap losses, make more 
effective the use the personnel and 
equipment involved. The introduction 
the Singer quality control program 
began year and half ago, under 
the guidance Mr. Calahan. 


The adoption statistical quality 
control techniques the factory 
largely responsible for the construction 
higher quality less cost. The 
following factors have contributed the 
most the success the quality con- 
trol program, and will the framing 
this paper: 


The determination the qual- 
ity cost 

Creation plant-wide quality 
atmosphere. 

standard limits. 

Reduction and replacement 
sampling. 

Daily quality evaluation the 
finished goods produced. 

The use statistical quality 
control charts. 

Quality performance reports 
all levels management. 


Before developing these points, 


should reviewed. 


Session XII, Quality Control, 
FPRS 11th National Meeting, June 23-28, in 
Bufisio, N. Y. 


Author: Robert Chateauneuf 

uat from the Montreal Technical School, and 

three years engineering work before 

jou Singer 1948. was given responsi- 

for introducing control 

1955. His articles have appeared 
the Journal and other publications. 


Principles Statistical Quality 
Control 


method management tool whereby 
management enabled establish 
yardstick measure the variability 
process part. Everything occurring 
nature made man and ma- 
chine varies. two things are ex- 
actly alike, sufficiently precise meas- 
uring instruments are usual. Once this 
concept can grasped, the barrier 
the use statistical quality control 
methods broken. 

Many prefer think abstract 
terms: think that times ex- 
actly and never approximately 
They may have difficulty accepting 
the fact that all things vary. 6-foot 
rule relied upon being exactly 
feet long but, measured precisely 
enough, none would exactly feet 
length. Once this concept vari- 
ability accepted, then there need 
for some way measure the variation. 
Once variation may measured and 
analyzed, then will possible 
control and interpret it. 

Every characteristic item will 
have normal expected variation 
inherent the item, and other abnor- 
mal unexpected variation caused 
some extraordinary cause event. 
Statistical quality control provides 
means separating the normal varia- 
tions from the abnormal ones. 
than possible determine when 
process operating well can 
expected, and when not. 

These normal variations are referred 
having been caused chance 
luck. Shooting dice playing slot 
machine might considered games 
chance luck the customer, but 
not the gambling house. The differ- 
ence that the customer does not at- 
tempt measure the expected varia- 
tions the odds, while the profes- 
sional gambler does. Too often, deci- 
sions are based opinions rather 
than facts. other words, busi- 
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nesses jobs are being gambled with 
without knowing the odds. manage- 
ment action not worth more than 
the adviser dependability. proper 
application statistical quality control 
the odds can determined. all 
tied knowing how much varia- 
tion expect. Then corrective action 
will not taken until this expected 
variation pattern has been exceeded. 
Instead developing ulcers trying 
win hopeless battle with sorting op- 
erations, attention and efforts may 
devoted only the variations over 
which some measure control should 


Determination Quality Cost 
Dollars 


The quality cost the ratio the 
money spent for maintaining the qual- 
ity against the cost value the mer- 
chandise produced. 

The quality cost found adding 
the following factors: 


Departmental inspection and re- 
pair cost (daywork 
work). 

The value rejects the op- 
eration scrapped. 

Centralized inspection and labo- 
ratory operating cost. 

Fixed charges for individuals at- 
tached quality, such 
days, benefit and retirement plan, 
unemployment insurance and 
bonus. 


The tabulations aforementioned 
factors should precise and com- 
plete possible. The quality cost fig- 
ures will reveal the gravity the situ- 
ation. will also indicate without any 
doubt which area most urgent 
start quality control. The quality 
cost figure will indication the 
progress attained for years come. 

What has been the performance 
the Singer factory for the last three 
years? 1954, 6.5 cents was spent 
maintain the quality for every dollar 
woodwork goods produced. This 
per cent the ratio the quality cost 
over the production value. 1955, 
the production had increased but the 


not discussed. This information available 
several excellent booxs 


19-A 


7 
q 
¥ 
& 
| 


quality cost almost moved parallel 
the production Quality control 
was introduced the end 1955, 
and months later another pat- 
tern had developed. The quality cost 
longer moved parallel the pro- 
duction value. The 6.5 cents and 6.2 
cents spent for every dollar produc- 
tion dropped 4.1 cents, representing 
saving $56,000.00 over the qual- 
ity cost 1955. Comparing the pres- 
ent quality cost with the customary 
parallel move with the 1956 produc- 
tion value would represent appre- 
ciable saving $90,000 $100,000. 
This saving not detrimental qual- 
ity, which was maintained and im- 
proved. (Fig. 


Creation Quality Atmosphere 


the factory, top management was 
sold statistical quality control but 
the production group was not. There- 
fore the latter group was approached 
with selling ideas. The program was 
launched kick-off meeting that 
grouped all department managers, 
their assistants and foremen. film 
quality control was presented. The 
works manager emphasized the impor- 
tance reducing the quality cost with- 
out lowering the quality. 

Tests have shown that visual 100 
per cent inspection made humans 
had only per cent accuracy 
and does not give the protection neces- 
sary. 

Quality control based the three 
major factors which 
for the construction the quality, 
namely, the three M’s man, ma- 
chine, and material. important 
reach the operators and the machine 
setter well the material handler. 

Direct quality control meetings with 
the operators (15 minutes 
very effective. Pocket pencil holders 
with slogan printed thereon, 
Quality our Security”, were given 
the employees. 

The factory monthly paper and 
posters were found valuable tools 
promoting quality atmosphere. 


Define the Quality Standards 


indispensable define quality 
standard with typical samples. was 
observed that operators doing simi- 
lar job have individual quality con- 
ceptions. pays dividends operators 
know exactly what good, what can 
repaired economically, and what 
not acceptable. 

Cabinet making, which deals with 
non-homogeneous material such 
wood, will require more appearance 
standards than furniture made with 
laminated decorative facing. Wood- 
grain imitation made within ac- 
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Fig. cabinet division quality cost against production value. 


ceptable variation pattern. Plain wood 
has unlimited decorative pattern 
which characterizes its distinction. 
get such distinction, the matching 
range should ratio with the re- 
tail price the furniture. 
color match range difficult obtain. 

the factory, samples 
cumulated and submitted the top 
and productive management, have 
them draw reasonable limits accept- 
ability. This limit depends great deal 
the part location and the class 
cabinet. 

These factors are directly connected 
the quality cost figures. Operators 
like have samples acceptability 
the newcomer, who will have poor ex- 
cuses not used wisely. 


Reduction and Replacement 100 
Per Cent Inspection Sampling 


The so-called 100 per cent inspec- 
tion recognized expensive and 
inaccurate. expensive because 
will absorb more and more 
gages. Quality not something that 
inspected. Quality built into the 
product the man, the material, and 
the machine. When thought along 
this line, the inspection becomes ver- 
ification the quality performance 
only and can done sampling. 
the verification done 100 per cent, 
the last responsibility, which 
produce good work, removed 
from The operators will occasion- 
ally try deceive the inspector, who 
will become inaccurate his segrega- 
tion. 

The responsibility the quality 
bears the operators. For operations 
such touch-up (minor repairs), 
was found important have the op- 
erator identify his work with letter 
punch. small pieces, make sure 
that good parts are not thrown away, 


special container identifies the 
with the operator and makes 
ble sample the stock thrown 
scrap and pin-point the extremists. 


Inspection Sampling 


sampling inspection program 
the incoming stock was organized 
sister factory that supplied all 
semi-finished stock, such 
panels and forth. Each 
samples the entire shipment. 
per cent defective parts. Any item 
ceeding the acceptable quality leve! 
per cent inspected 100 per 
The surplus defective material 
then credited the St. Johns factory. 

Findings the inspection are 
tered special form and sent the 
supplier make necessary correction. 

the wood machining department, 
there was visual 100 per cent inspec- 
tion for items. These inspections, 
which kept two inspectors busy, 
replaced roving inspector who 
verifies the quality the work its 
source. This became what 
process quality control. 


Operators themselves remove 
obviously bad parts, and the 
blers not assemble defective 
that are beyond repair. comp 
sampling done the stock 
labor charged against the dep 
ment fault. 

tion the value material rejected 
inspection was realized. This 
100 per cent piecework 
few daywork inspectors. 
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Fig. 2.—Singer quality control average and range chart for general appearance. 


Daily Quality Evaluation the 
Finished Goods Produced 


One-hundred per cent inspection 
all individual items does not build 
the quality. However, this type 100 
per cent inspection has used 
for general appearance 
products. 

The story this particular type 
100 per cent inspection amusing. 

1955, two inspectors were doing 
fairly good job but because they were 
not catching everything two other in- 
spectors were doing second 100 per 
cent inspection before the packing. 
the drive reduce the factory quality 
cost, the two inspectors the ship- 
ping department were removed and 
teplaced statistical quality control 
sampling the assembly department. 

After the final 100 per cent inspec- 
tion, sample size three cabinets 
each type are selected random, in- 
spected and rated daily with the fol- 
lowing demerit points system: 
Incidental—Faults that will not cause fail- 

ure service, decrease life necessitate 

additional servicing, such very light 
bruise—1 Demerit 

manship that make product less desirable 

Demerits 
Major—Fault which will decrease life 

touch-up retailer. The customer will 


dissatisfied with the purchase—20 
Demerits 


Critical—Faults which may cause injury 
damage. The customer will refuse 
buy the product—50 Demerits 


The quality cabinet not ac- 

ceptable has demerit points 
inspection report listing the de- 
the demerits and the department 
interested. Looking the aver- 
age and range chart for general ap- 
pea ince, there are three quality per- 
pictures. (Fig. 2.) 


The following reasons have contrib- 
uted the most the noted improve- 
ment: 


Eye test all the inspection 
group, the stroke sander opera- 
tors, and the touch-up men. 

Better lighting. 

Daily sampling process inspec- 
tion roving inspectors. 

Daily quality rating goods 
ready shipped. 


Among the above factors, com- 
ment the eye-test program 
have new employees pass medical 
examination and have their eyes tested. 
According the daily quality rating, 
the conclusion was reached that some 
inspectors did not see what they were 
supposed see. Therefore, all inspec- 
tors had their eyes tested. 


There again, the purpose not 
catch the faults but rather prevent 
them. Hence, the eye test program 
was extended the productive group. 
also had very good psychological 
quality effect the labor. 


Quality Performance Reports All 
Levels Management 


All production areas the Cabinet 
Division are covered four process 
quality controllers (roving 
under quality supervisor. Beside the 
function this service and policing 
group evaluate the quality 
source sampling, specific items 
which require control are plotted 
suitable quality control charts. The 
frequent quality assurance observations 
obtained small sampling are en- 
moving trucks from one depart- 
ment another has identification 
production card, which stamped 
the quality controller the lot 
accepted. 
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From the foregoing data, weekly 
summary the quality and major de- 
fects communicated all levels 
management. 

addition giving top manage- 
ment bird’s eye view the factory 
sure the corrective action and 
also keeps the process inspector 
his toes. 

Twice monthly, woodwork 
ready shipped unpacked and 
inspected the quality manager 
front the management group. Faults 
are evaluated demerits and again 
reported all department managers 
concerned. 

Every three months, Singer New 
York executive office delegate makes 
representative sampling inspection 
the stock ready for export. 


Statistical Quality Control Charts 


number different types 
charts are currently used process 
quality control. These cost reduction 
and quality improvement tools have 
very great psychological effect the 
production group. has been found 
that chart placed beside operator, 
picturing this performance, worth 
supervisor. 

The Q.C. charts have important 
distinction the technical language 
statistics. One type chart called 
chart can used only where 
possible measure the variation, 
such lacquer film and veneer thick- 
ness, glossmeter readings. 
forth. can used appearance 
also, but with system demerit 
points. This type chart the most 
sensitive. 

Two other control charts are used 
for attributes. One these, called the 
chart used evaluate the frac- 
tion defective, such the results given 
go-no-go gauge. The appearance 
good bad. 

The other attribute chart, called the 
chart, pictures the number de- 
fects per unit, such the number 
complete cabinet. 

fourth simple control technique 
the frequency distribution. This 
powerful tool can used very easily. 
tabulating the sizes one two 
hundred parts, the variation pattern 
that can expected from process 
pictured. 

The chart techniques are well ex- 
plained manuals the quality con- 
trol pioneers. few these charts, 
and what they have accomplished are 
shown. 

The frequency distribution Fig. 
shows two patterns: Before and after 
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Fig. 5.—Process quality control chart. 


the supplier was notified. The first pat- 
tern shows that per cent the 
parts are off specification, while the 
second pattern within acceptable 
range. 

defects per unit chart 
(Fig. was tried out with some suc- 
cess. This type chart credited 
General Electric Company. For more 
details, reference made the In- 
dustrial Quality Control publication, 
October 1955. The advantage this 
method that not necessary 
calculate the statistical control limits. 
The latter are given two numbers 
which are the expected maximum and 
minimum. This quality performance 
control has some merit certain op- 
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erations, although felt that charted 
curves have stronger psychological 
effect the operators. 

Fig. the chart used sew- 
ing machine cabinet covers after pol- 
ishing operation, and shows the qual- 
ity improvement over one year. Such 
touching-up operation. Such improve- 
ment was achieved through better han- 
dling, greater desire produce 
quality, and superior polishing 
operation. 

The chart Fig. very sig- 
nificant. The chipped moulding caused 
the feed spee hinge seat op- 
eration has dropped from per cent 
less than per cent. The operator 


Fig. 7.—Quality control chart. 
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Fig. 4.—Defects per unit chart. 


Fig. 6.—Process quality control, per cent defective, 


was feeding too fast. The are 
estimated $1,000 per year. 


The chart Figs. and 
illustrate the sand-throughs ve- 
neered panels two different 
esses. The estimated savings 
400 reported for three items de- 
rived from the raw material value, the 
veneering operations, plus labor for 
one year’s production. This saving fig- 
ure, plus the one applicable few 
similar other parts, represents approxi- 
mately $30,000. This quality re- 
duction credited the production 
management and the de- 
partment. 


range controlling lacquer film 
ness. Fig. illustrates the fact ‘hat 
sometimes you have construct 
own measuring device. 


corner and the micrometer ight 
against the finish surface. The tru- 
ment then removed and the 
under the micrometer head hed 
proximately the size five 
and the difference the dime 
wanted. 


Conclusion 


ful tool with which 
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becomes decision-making service 
which actions can 
based. The quality control pictures 
represent the expected 
tern given the process, whether the 
results are favorable not. 


These pictures, charts, are inter- 
preted the impartial quality con- 
trol group and are then submitted 
the production and the engineering 
staffs for corrective action. Therefore, 
quality control becomes team job and 
important sell the quality con- 


speed wanted, give the credit 
the production management and 
engineering groups. The whole factory 
soon will trying improve the 
product and reduce the cost, 
which, after all, the objective. 

The question not afford 
use quality control?” but rather, 
control 


Discussion 


James Bethel (N. State Col- 

lege): you get quality cost figures 
each department just overall 
Mr. Chateauneuf: The quality cost 
are obtained for each depart- 
ment totaled per division and the 
whole factory. This cost figure in- 
all inspections (piecework, day- 
work and salary), all repairs plus 
and also the fixed charges, 
such annual holidays, and forth, 
people attached the qual- 
figure. 


Fig. 9.—Quality control chart. 


Vincent Ross (Draper Corp.): Are 
there other costs included, such in- 
surance 


Mr. Chateauneuf: Yes, the insur- 
ance benefit one item the fixed 
charges. should also include all peo- 
ple connected the maintenance 
the quality, such centralized inspec- 
tion, laboratory quality test, and 
forth, but not the money spent for the 
development work. 


Stillinger (Cascades Plywood 
Corp.): every single 
spected 

Mr. Chateauneuf: Yes, 100 per 
cent piecework inspection for general 
appearance made each cabinet 
after completed. 

Mr. Bethel: Referring Chart 
frequency’ distribution describing 
process variation supplier. looks 
more like your supplier took the de- 
fective ones out instead correcting 
the process. 


Mr. Chateauneuf: Oh, being aware 
what will not accept. think 
the supplier corrected his process 
give less variation. Otherwise, the 
per cent defective parts shown would 
have been too excessive live with. 
the process the vendor was not 
corrected, his disadvantage, but 
our firm gets the part the right 
specification, which the protection 
are after. 


Mr. Ross: How you arrive the 
statistical control limits for the 
Chart, Fig. 10? 


Mr. Chateauneuf: this chart 
put arbitrary limits based the as- 
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Fig. 10.—Quality control chart, 


sumption that there should not 


more than one per cent defective. 
(Process defective average) called 
one per cent and the statistical con- 
trol limits are calculated that base. 


Leonard Cumming (The Wur- 
litzer Co.): you have any figures 
show the cost statistical quality 
control and inspection relative di- 
rect 


Mr. Chateauneuf: The cost will 
vary with what you are producing. The 
costs would different sawmill, 
furniture factory other type. our 
case, the quality cost was 6.5 per cent 
the total production value (direct 
labor with material plus overhead, ex- 
cluding the packing) and now 4.1 
per cent. opinion that range 
per cent could serve guide 
for factory producing moderately 
high quality furniture from rough 
dimension precut stock. 

Mr. Stillinger: the sampling pro- 
cedure parts throughout the proc- 


functioning effectively, then why 


you need 100 per cent inspection 


Fig. 11.—Measuring device for controlling 
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Mr. Chateauneuf: not want 
take any chances with the finished 
product being defective. This 100 per 
cent inspection for general appearance 
sampling, which rate the quality the 
product and the performance the 
inspector. 

Mr. Stillinger: Are you taking any 
chances when previous inspections are 
made? 

Mr. Chateauneuf: are, because 
humans make mistakes. Operators are 
all piecework. any case, feel 


need system keep operators 
and inspectors their toes. are 
convinced that sampling does the job 
effectively and economically. 

Stanley Shatwell (Singer 
Co.): are willing accept 
four per cent defectives processing 
the final product. Sampling plan 
tables allow for three four per cent 
defective. wish make doubly 
sure that the imperfections the final 
product will put aside for correc- 
tion before delivered the shipping. 

Harlan Freeman (The Wabash 
Screen Door Following that line 


100 per cent inspection make 
sure that defective products 
the market. 


reasoning, you should have 


reach 


Mr. true that you 
could continue add 100 per cent in. 
spections. fact, used have 


few day work 100 per cent 


tions. decided that there will 


only one 100 per cent inspecti 
the finished goods (piecework 
loose sampling inspection. 
are getting good results and 
tection less cost. 


Status Tungsten Carbide the 


Woodworking Industry: 


REX REYNOLDS 


Manager, Woodworking Sales, Kennametal Inc., 


Latrobe, Pa. 


Proper tungsten carbide applications should engineered co- 
operatively the user and the producer. Because its hardness, 
rigidity, and wear resistance, tungsten carbide reduces maintenance 
costs existing operations and makes possible machining opera- 
tions that previously were not economical. 


SUCCESSFUL ADVANCE CAR- 

BIDE knives and cutting tools as- 
sociated with the look” worn 
the woodworking industry. The 
look” stems from desire for 
survival that causes the leaders the 
woodworking industry review meth- 
ods, improve operational 
study utilization raw materials and 
many other associated research activi- 


One the important steps 
complishing this has been, 
and will continue be, the acceptance 
and use tungsten carbide tools. 


With the introduction cemented 
carbide the early thirties, wood- 
workers with progressive and inventive 
minds envisioned the new material 
possible miracle cutting tool. Many 
purchased the expensive tungsten car- 
bide and did experimenting their 
own. Some were successful, but most 
were doomed failure. 

The metal cutting industry did 
likewise approximately the same 
time, but the incidence success was 
sufficient warrant continued testing, 
and the closely knit machining indus- 


Presented the Fall Meeting the FPRS 
Northeast Section, held October 25-26, 1956, 
New York, N. Y. 


The Author: Reynolds has engineer- 
ing background, and experienced 
tion, tool steel, and ordnance. been 
directly associated with the tungsten carbide in- 
dustry for 13 years. A member of FPRS, Rey- 
nolds the Executive Committee the 
Wood Industries Division ASME. 
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try soon made rapid strides the ap- 
plication these new carbide com- 
positions. The woodworking industry 
now stands the threshold 
equally great acceptance this mate- 
rial. success will directly 
proportion the educational pro- 
gram that the woodworking and car- 
bide industries are willing adopt 
provide sound application and design 
information the actual users the 
material. 


There are four basic points 
considered the application 
physical and mechanical 
(Tables and will assist 
ing why these four points are 


les 
prov- 
SIC: 


bo 


Tungsten carbide not the 
steel family, and should 
treated such. Try 
utilize its best properties when 
designing adapting for your 
requirements. 


Hardness, high rigidity, and 


bide make possible the economic 
machining wood and wood 
synthetics that heretofore has not 


i. 


50-inch carbide knives used hardboard surfacing operation. 
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Fig. 1.—The exhaust hood has been removed from this planer show one 


Table PROPERTIES 


Young’s Torsionai 
Transverse Modulus of Compressive strength 
Hardness test, rupture, Elasticity, strength, shearing 
Rockwell psi psi psi stress psi 
60Kgs 150 Kgs Musical Crush Min. Values 
Material Beam Tests Reported 
Typic: 91.¢ 78.0 300,000 74,000,000 600,000 125,000 
aa 19.5 79.0 250,000 72,100,060 585,000 100,000 
91.0 250,000 70,000,000 646,000 
91.5 79.0 275,000 80,100,000 
92.0 80.0 250,000 79,600,000 650,000 —-___--.- 
90.0 76.0 325,000 77,900,000 560,000 186,000 
92.0 80.0 250,000 94,300,006 800,000 ------- 
92.5 81.0 200,000 90,600,000 675,000 
93.0 175,000 83,000, C00 
91.5 79.0 250,000 82,300,000 617,000 
90.0 76.0 275,000 65,500,000 663,000 
91.0 78.0 300,C00 74,000,000 60€ ,000 125,000 
91.5 79.0 250,000 72,00C ,000 590,000 100,600 
85.0 67.0 360,000 61,600,000 518,000 
86.5 70.0 380,000 64,400,000 
90.0 76.0 325,000 77,900,000 600,000 186,000 
90.5 77.0 300,000 82,000,000 
92.0 80.C 250,000 94,300,000 800,000 
Heat-treated 85.0 Ge 32,500,000 600,000 
1.10% C. max max Est. 60,000 
Heat-treated 83.0 Gee: 29,500,000 _....-- to 116,000 
83.5 
Brass 60-40 cold-drawn 15,000,000 20,400 
Table 2.—PHYSICAL PROPERTIES 
Conductivity Coeff. thermal expansion 
Magnetic 
Material Standard 1200°F. 650°C. Induction 
Typical 11.90 4.7 4.0 3.0 
tungsten 11.10 4.3 3.9 7.0 2.0 
carbides 11.50 4.5 3.6 6.4 
12.65 5.2 3.6 6.4 
12.90 .136 5.8 3.9 7.0 2.0 
12.45 5.3 3.7 6.7 2.0 
14.80 -170 7.8 2.5 4.5 1.5 
15.10 .191 5.0 2.5 4.5 ae 
15.15 5.3 2.7 
14.80 .207 8.0 2.8 5.0 dee 
11.80 5.1 3.5 6.2 
11.90 4.7 4.0 3.0 
11.10 . 068 4.3 3.9 7.0 2.0 
13.41 -182 10.0 3.9 7.2 
13.81 -110 9.2 3.4 6.1 ee 
14.10 9.4 3.1 5.5 
14.60 8.7 3.3 5.9 
14.80 7.8 2.5 1.5 
Steel HSS 18-4-1 
Heat-treated 8.6 -061 3.0 7.0 12.6 ache 
1.10% 
Heat-treated 7.8 (est.) 8.2 14.7 150-50 
Cr., Alloys 8.38 8.0 14.5 
8.76 Low 1.8 9.4 16.9 Very Low 
Brass 60-40 cold-drawn 8.4 11.6 22.1 1.0 


been practical. Basic improve- 
ment the product being ma- 
chined also possible when us- 
ing tungsten carbide. 

Learn and use the best methods 
maintaining carbide 
Diamond jointing and grinding 
are necessary for maximum per- 
formance. Use proper techniques 

your plant, set main- 
routine with good serv- 
shop. 

between the carbide 
and the user para- 

ount. obtain the maximum 
sults, free flow informa- 


tion regarding end use neces- 
sary. Complete information 
for carbide supplier 
give recommendations regard- 
ing the best grade, most effective 


cutting angle, and 
nent job assistance. 


When applying carbide the wood- 
working industry, not feasible 
necessary arbitarily junk all the 
existing woodworking machinery 
order take advantage the many 
benefits offered tungsten carbide. 
true that better efficiency can 
had with new equipment, but old 
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machine, good state repair, can 
make excellent showing with tung- 
sten carbide. 


The adaptation solid tungsten 
carbide knives one basic step that 
makes today’s success possible con- 
trast previous brazed carbide knife 
applications. During the past two 
years, the carbide industry has devel- 
oped techniques which high-quality 
solid carbide knives inches 
length have been successfully manufac- 
tured. The application these knives 
has been most successful using con- 
ventional mechanical holding methods, 
the carbide knives are strain-free and 
give such outstanding performance 
make them economically attractive 
practically all users woodwork- 
ing equipment. 

There has been some contention 
the past that carbide knives could not 
successfully ground, jointed, 
maintained the field. has also 
been claimed that the knives would not 
stand the abuse from lumber with 
loose knots, glue lines, other nor- 
mal production defects. The following 
actual operations should leave 
doubt the application solid 
carbide knives the woodworking and 
associated industries. 


Fifty-inch solid carbide knives 
jointed and ground with dia- 
mond wheels planers with 
standard grinding equipment. 

High-production mills planing 
with solid carbide knives 650 
feet per minute without damage 
the knives. 

Carbide knives jointed 3600, 

5400, and 7200 rpm. 

Steel lag screws and nails pur- 

posely placed lumber and 

planed without breakage ill 

—effect upon the carbide knives. 


Applications Interest 


Hardboard: hardboard plants 
Laurel, Mississippi; Portland, Ore- 
gon; Dee, Oregon; 
steel knives were reasonably satisfac- 
tory low-density fiber board, even 
with the necessary five hours per day 
grinding and maintenance time. 
highy-density tempered hard 
board, was almost impossible get 
acceptable finish production. With 
5/32 inches solid carbide 
knives, the quality, finish, 
duction all types board were 
improved. The feed rate per minute 
was increased more than per cent, 
the noise factor was greatly reduced, 
and the need for daily maintenance 
was longer required—in fact, knife 
maintenance was practically eliminated. 
Many unseen factors such 
lurgical processing, rigidity, special 
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cutting angle, balance diameter, grind- 
ing, and jointing contributed these 
successful operations. The open co- 
operation the user and the carbide 
manufacturer helped making these 
applications successful. 


recent report one the above 
installations indicates that less than 
1/32 inch carbide has been 
moved from the width the blade 
nearly two years use. There has 
been over ten million square feet 
hardboard surfaced with these knives. 
The cost per thousand feet for this 
planing operation has been reduced 
from one dollar, when high speed 
steel knives were used, less than 
16¢ per thousand with the carbide 
knives. 

Scarfing Operations: lam- 
inated beam plant Oregon, there 
application wherein tungsten car- 
bide used scarfing the planking 
used the fabrication the large 
laminated trusses and beams. Prior 
the adoption tungsten carbide, this 
scarfing operation required hours 
for approximately 5500 scarf cuts. 
With tungsten carbide, production has 
now increased 8500 scarf cuts 
hours. This increase production 
definitely justifies the use tungsten 
carbide, say nothing the reduced 
maintenance. 


Scarfing Plywood: plywood mill 
Washington presently using two 
1-14 3/16 inch solid carbide 
knives that have run eight weeks 
plywood scarfing job. Steel knives 
previously used this job required 
grinding after hours. The carbide 
knives were run for eight-week 
period and required maintenance. 


Furniture Manufacturing Finished 
Planing: One the original appli- 
cations for long, solid knives was 
North Carolina furniture plant 
finished planing operation. This plant 
has operated its planer with these 


Fig. 3.—The upper piece hardboard surfaced feet per 
minute with steel knives. The lower piece was surfaced feet 


per minute with jointed carbide knives. 
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knives for over months with 
minimum maintenance. The knives 
have been reduced about 1/16 inch 
width during this period. 


Jointing Carbide 


Jointing carbide with diamond 
stone created minor problem when 
was first tried. This was overcome, 
however, and the answer typical 
problems encountered carbide ap- 
plication engineers. 


The unwritten law jointing 
get end result true cutting circle 
and uniform land each knife). 
The most effective jointing method 
use diamond wheel conven- 
tional grinder, where greater surface 
area diamond used for the joint- 
ing operation than can obtained 
from jointing stone. this oper- 
ation, the diamond wheel run 
3600 rpm with the wheel rotating into 
the cutting edge the knife. The 
head and knife assembly also rotat- 
ing 3600, 5400, 7200 rpm. 


Jointing with diamond stone pre- 
sents some additional problems. 
cannot assumed that the speed 
cutter head has the same relationship 
fixed stone diamond grinding 
wheel does fixed work piece. 
Actually, the relationship propor- 
tional the rpm the cutter head, its 
circumference, and the 
surface area the jointing stone. For 
example, 12-inch head has approxi- 
mately three feet circumference per 
revolution working against 0.25 
0.50 square inch area jointing stone. 
3600 rpm, this about 10,800 sur- 
face feet per minute. not uncom- 
mon run diamond wheel 6000 
surface feet per minute, 0.50 square 
inch work piece, but this case the 
relationship reversed. Therefore, 
large planer heads not practical 
joint operating speeds with dia- 
mond stone because the high sur- 


CARBIDE STEEL Shope ot 
low Expansion BRAZE High Expansion Temperature 
Contraction Rate Contraction Rate 
of Braze 
Solidification 


Shape after 
Cooling from 
Braze 


pansion between tungsten carbide and 


face feet per minute. However, 
ing can effective and 
reduced rate that will give dia- 
mond stone opportunity and 
all heads, but particularly true the 
larger ones. Manufacturers shoul: 
sider this problem when 
cessories new 

Objections may raised idea 
jointing speeds below the zular 
operating speed. While these 
tions are not entirely unfound 
should pointed out that in- 
creased rigidity the head cont. ning 
tungsten carbide blades make the 
ability spring out, change the 
operating plane, quite dissimilar from 
that which expericened with steel 
blades the same head. the ppli- 
cation fiber board with the -inch 
blades, the deflection the 
the high-density board was that 
the machine vibrated excessively when 
steel blades were used. When the car- 
bide blades were introduced, however, 
vibration was practically 
normal practice balance and in- 
stall carbide knives closer 
than are usually assocaited with high 
speed steel knives. 

Knives are not the only application 
tungsten carbide that interest 
the woodworking industry. Parts 
that make use its high degree 
wear-resistance and corrosive-resistance 
are being applied successfully pulp 
and paper mills. Debarking nozzles, 
pump sleeves, and band-saw are 
few these applications. 


Fig. 4.—Downtime was significantly reduced this 
operation when carbide knives were used the specially signed 
scarfer. 
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Following Five Papers Were Presented the 
Annual Northwest Wood Products 


Practical Production 


Partner and Senior Engineer, Bovay, Jr., Consulting Engineers, Spokane, Wash. 


Production analysis essentially balance raw material 
entering plant against finished goods and wastes leaving. flow 
sheet the operations performed the raw material provides 
valuable not essential, tool for management. 


SURVIVE TODAY’S BUSINESS 
CLIMATE one must not only know 
the details his business, must 
know them systematically, especially 
the relations each detail every 
other detail, and each detail relation 
the entire operation. other 
way can one achieve and maintain the 
good perspective his operation that 
vitally important. 

definition, production analysis 
means attaining this sort 
perspective. one the best avail- 
able means discover weak points 
and diagnose ills that they may 
strengthened and cured. production 
analysis also the best possible basis 
for determining where the plant can 
improved, and for planning future 
production. 


many other things, there are 
many degrees and types production 
analyses. complete analysis would 
include everything connected with the 
operation, such raw materials supply 
and procurement, its variety, quality, 
and cost; plant and equip- 
ment; personnel; management; costs; 
markets and sales, and on. The 
services number specialists 
might required prepare such 
complete analysis. 


the 12th Annual Northwest 
Wood Products Clinic, held April 1957, 
Spokane, Wash. 


The Authors: William Pauley holds de- 
gree chemical engineering from the Univer- 
sity Idaho. has held design and super- 
positions with Standard Oil 
the Farr Co., and Marshall, Neil 

iley, Inc., and is now partner in charge 
the Northwest Office Bovay, Jr. 
Batdorf holds degree from the 
engineering experience with the 
Army, and the State Col- 


Washington before joining Bovay 


Let presume that the very funda- 
mental question what the market 
wants that you can produce, together 
with how much, has been answered. 
Next that answer, analysis the 
production facility itself the most 
valuable single part complete 
analysis. will yield more. answers 
than any other one part, and besides 
will reflect much light onto other 
parts the total operation. This analy- 
sis readily prepared trained man 
relativeley minor cost. the key- 
most effective management tool. 


Successful managers have facts and 
figures every detail their opera- 
tions available their office. Most will 
find, however, that difficult and 
time-consuming task review and 
evaluate each set information re- 
lation all the other sets. Also, most 
will find that, when they start review- 
ing critically these separate sets in- 
formation, each set has inconsistencies 
when compared with the others. 
often considerable task create con- 
sistency out this inconsistent mass 
information. This task impor- 
tant one, but seldom done until 
management decides make com- 
plete production flow process analy- 
sis. pictorial and graphical presenta- 
tion that makes use lines, directions, 
areas and colors unexcelled for 
quick and complete grasp, not merely 
isolated details, but the whole 
operation. flow sheet picture 
very real sense, and the most use- 
ful form production analysis for 
most purposes. 

The very name “flow sheet” sug- 
gests liquids, and matter fact 
the flow sheet made its first appear- 
ance the liquid processing indus- 
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tries oil and chemicals. was 
successful there that has since been 
applied practically every other in- 
dustry that produces goods and com- 
modities continuous basis. 
Nothing else can help one under- 
stand something new like specific ex- 
ample. example the application 
flow sheet lumber operation 
most appropriate here (Fig. 1). 
The flow sheet simple tool, but 
most effective means present- 
ing the clear picture needed for plan- 
ning, control, cost accounting, changes, 
and reduction cost production. 
primary tool those industries 
which have shown the greatest reduc- 
tion production costs, and which 
have led the way modern plants, 
adequate for their job and with the 
flexibility meet market demands. 


Lumber milling just much 
process the making steel, the 
refining petroleum, the manufac- 
ture chemicals, autos any other 
product. Material received, various 
operations are performed it, and 
shipped. Between processing opera- 
tions, transported and stored. The 
same analysis used planning, design- 
ing, revising, and operating chemical 
plants and petroleum refineries can 
applied lumber manufacture. The 
process industries have made extensive 
use the flow sheet, and there 
reason why the lumber industry can- 
not benefit from its use planning 
new mills, revising facilities, and su- 
pervising operations. fact, several 
the more progressive mills 
Northwest are now using this tool 
analyze what they currently own and 
for planning improvements and 
expansions. 

The flow chart existing mill 
before improvements, which shown 
Fig. indicates briefly, quickly and 
clearly the production, manpower 
quirements, the flow material, and 
other pertinent information. gives 
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ROUGH STORAGE 


TRUCK 


RAILROAD 
000,000// mi 


2 


ORY SORTER 


DROP SORTER 


ORESSEO 
STORAGE 


TRUCK LOADING 


LEGEND 


NOTES 


PRODUCTION OPERATION No. }, etc. 1. PRODUCTION FIGURES ARE FOR TWELVE MONTH AVERAGE, 1948 
SAW MILL AND GREEN SORTER OPERATED TWO EIGHT HOUR SHIFTS 


MANUFACTURING EMPLOYEES ARE CLASSIFIED AS FOLLOWS: 


TRANSPORT OPERATION No. 1, etc. 


TRANSPORT LOADING OPERATION No. 1, etc. OFFICE AND SUPERVISION - - - - 5.7% PRODUCTION - - ~~ - 29.4% 


MACHINERY AND MAINTENANCE -22.1% MATERIALS HAN ING- 42. 
TRANSPORT UNLOADING OPERATION No. J, etc. ae 


SAW MILL AND GREEN SORTER 
two shift totals 


one shift 


GRADE LUMBER ON DR ER 3 ® STRAIGHTEN LUMBER ON CONVEYOR 1 
” —— B SCALE LOGS AND UNLOAD CONVEYOR 2 LOAD LOGS ON CONVEYOR 2 
® DRY SORTER PULL OFF " ® CART REMANUFACTURED LUMBER % 
(10 pull-off men, 1 relief) @ BAND MILL. 4 LOG CONVEYOR TO SAWMILL (AUTOMATIC) 
1, 
REMANUFACTURE FO 5 ® CART LUMBER TO ROUGH STORAGE 24) 
2 (3) GANG SAW ALIGN LUMBER FROM BAND MILL 2 
GRADE REMANUFACTURED LUMBER UNLOAD CARTS AND STACK LUMBER 
8 (=) EDGER 4 ALIGN LUMBER ON CROSS CONVEYOR ‘ 
LOAD CARTS 13 
TRIMMER STRIP CATCHERS FOR HOG (4); HOG FEEDER 
PLANING MILL OPERATION 1 
CART LUMBER TO PLANER 34 
@ GRADE LUMBER ON CONVEYOR 2 TRIM LOADERS 2 
PULL-IN MEN FOR PLANER 
MACHINE FEEDERS 4 (®) GREEN SORTER PULL -OFF 8 ALIGN LUMBER ON CONVEYOR TO SORTER ‘4 
GRADERS TIE PINE FLOORING WITH CORD 
CHECK AND GRADE TIMBER HANDLE TIMBER FOR CHECKER 
LOAD CARS FROM PLANER 
TRADE NAME STAMPERS ‘ @ OPERATE KILNS AND TEST MOISTURE 2 2 LOAD TIMBER ON KILN CARS 
CART LUMBER DRESSED STORAGE 
- RELIEF 2 6 STACK LUMBER ON KILN CARS AT SORTER 6 
PRODUCTION 38 MEN 
- —-_ UNLOAD CARTS AND STACK LUMBER 2 
PRODUCTION .++-+-+-+-+- 32 MEN TRANSFER AND SWITCH CARS INTO KILN 3 
LOAD CARTS 
CARS OUT KILN RELIEF 
UNLOAD A HANDLING ME 
CARS ONTO SORTER UNLOAD R.R. CARS LOAD CONVEYOR 
RETURN STICKS TO GREEN SORTER 2 @® LOG TRANSFER CHAIN (AUTOMATIC) 
MATERIAL HANDLING --------- 
Fig. 1.—Typical process flow existing mili before modernization. 
clear picture the operation that can- useful member the unit cost the product 


not equaled memory, walking 
through the mill with its attendant dis- 
tractions, any other method. The 
relations between the various functions 


ganization; the foreman who must 
know how his men must expend their 
efforts best advantage; the cost 
accountant who must keep manage- 


and keep this unit cost low 
ing every operation the 
tribute this end. first 
ing the volume production 


plant are seldom clear person ment informed each operation can balanced 
who may making tour through trends; the engineer who plans get the required production wit the 
the plant, and has been demonstrated changes equipment improvements least expenditure machinery la- 
over and over again that these same plant efficiency; and especially bor. has often been found that 
functions may not clear people management who must always in- operations may eliminated rely 
who have been working the mill terested increasing profit margins combined with other oper ons 


for years, either. 
properly prepared flow sheet 


and meeting competition the busi- 


induce savings after study 
flow chart. 


equally useful the novice who must flow chart over-all visible the flow chart kept 
gtasp the over-all picture betore that can analyzed reduce the properly used, any executiv 
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LOG POND Yd 


SAW MILL TALLY 
25,000 M LOG SCALE 
4,625 M OVERRUN (18.5%) 
29,625M BOARD FEET 


FINISHED 


STORAGE 
FUTURE 


CAPACITY 
M 


‘PACKING 
AND 
‘ss SHIPPING 


BOARD 


PLANT 


15,000 PURCHASED TIMBER 28% PONDEROSA 
10,000M COMPANY TIMBER 


25,000M TOTAL (LOG SCALE) 


DRY KILN AND COOLING SHED 
2850M PER MONTH 


REMANUFACTURE 


464/PURCH TIMBER 15,000 M 41.6 | COM. LBR. 13,447M 
30.9] COMP TIMBER 10,000 M 26.1 | DIMENSION 6,437M 
8.4| PURCH. RG LBR 2,700M 3.0 | MFG.. LOSSES 970M 


2.—A typical material balance. Everything that enters the plant must somehow 
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accounted for leaves. 


close touch with his milling 
miles from the mill. Knowing the con- 
ditions met any given time, 
any intelligent man can glance the 
flow sheet his operation and quickly 
interpolate the effect any 
change the operation. gives him 
quick, positive picture and makes 
unnecessary for him walk through 
the mill stay familiar with its op- 
erations, and precludes the quite pos- 
sible chance that will forget some 
distractions. 

proof that this possible, some 
the largest manufacturers whose 
superintendents seldom have time 
visit the plants often have the lowest 
production cost. other words, they 
have choice but keep with 
operations intelligent use work 
sheets and good data. Because they 
can concentrate this rather than 
having walk around the plant con- 
tinuously, they can arrive sound 
judgments based facts and figures 
rather than conclusions that are col- 
prejudices. 

The flow sheet Fig. neces- 
sarily simple one. However, does 
show most the fundamental ele- 
ments that make good flow sheet. 
These are: 

The flow all materials and 
products are plotted the same scale 
that the operations can visually 

Every operation, even the rela- 
minor ones, should shown. 
profitable operation can 
proper decisions are made con- 
cer the whole. 

Each man itemized man- 
ne: that his type work readily 


apparent. work, this 
usually broken down least differ- 
entiating between supervisory, produc- 
tion, and material-handling personnel. 
may also necessary show main- 
tenance personnel separately. 

Each man located geometrically 
his proper place the mill. 

mentioned earlier, great deal 
work often required obtain con- 
sistency from the inconsistent sets 
information that are available for mak- 
ing the flow sheet. For some opera- 
tors, the creation consistent set 
facts pertaining their operation may 
the most important result the 
study. Many examples are known 
where chaotic production situation 
existed merely because one portion 
the miil was basing its work figures 
that were inconsistent with the figures 
used another portion the plant. 

Before the flow sheet can made, 
complete material balance the mill 
must made. This material balance 
and weight balance for power boiler 
installation. Everything that enters the 
plant must accounted for, one 
way another, leaves. simple 
example such material balance 
presented Fig. 

For the larger mills, usually im- 
portant elaborate the material 
balance and make separate waste bal- 
ance for the mill. This waste balance 
can used point unnecessary 
losses. can also used the basis 
for determining whether not 
plants (such hardboard 
plants) should established. 

The flow chart, course, merely 
visual summary the opera- 
tion, and more detailed general 
flow and process study the mill. The 
general process study will elaborate 
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some detail all the elements that 
make the flow sheet. For instance, 
for lumber mill the following are 
usually included: 

The various features the mill 
are described detail, from the log 
supply the shipping facilities. 

The many sorts handled the 
mill are itemized and analyzed 
their advantages and disadvantages. 
Such analysis may lead simplify- 
ing the sorting procedure, and may 
lead the introduction mechanical 
sorting equipment. 

analysis the material- 
handling procedures made. Any ma- 
terial handling expense only. 
does not contribute anything pro- 
duction. Also, can create losses 
through degrade product. Very 
often, some the largest potential 
savings any lumber mill are through 
savings manpower required for the 
many material-handling procedures. 

analysis the various stor- 
age facilities made. 

The safety and fire protection 
elements are analyzed. 

The production requirements 
related the sales 
analyzed. 

The operating schedules 
ments and necessary maintenance are 
analyzed. 

Kiln schedules related pro- 
duction and storage may analyzed. 
recent kiln operation review resulted 
increasing production from existing 
equipment almost per cent. And 
this increase came from company 
that publicly prided itself its kiln 
operations. 

special analysis all low- 
production related existing 
and proposed mill procedure may 
valuable. 

10. written description the 
duties and requirements every job 
the mill important. When each 
job described and then located 
the flow sheet, often clear where 
some jobs can eliminated com- 
bined with others. 

After general flow 
study has been made existing 
mill, then possible make intel- 
ligent decisions about how best op- 
erate that mill. the mill any 
size all, such study absolutely 
essential before embarking any 
sizeable modernization program. Rea- 
sons for modernizing program in- 
clude the following: 


Greater equipment efficiency. 
Greater manpower efficiency. 

Increased production. 

Lower production costs. 

Upgrading products. 

Achieving more “balanced” 
operation. 
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make all operations more con- 
sistent with each other. This 
will eliminate many mistakes 
because having make 
many production choices 
short period time. 

Greater plant flexibility. 

Better production control. 

10. Decreased maintenance. 
Improved sales position. 

12. Maintained improved com- 

pany competitive position. 
13. Increased net profits. 


These reasons are all related, but 
are diverse nature that only 
means such study that complete 
and consistent answers can found. 


Now, what the best procedure 
follow preparing general flow and 
process study for your Con- 
ceivably, any intelligent and informed 
person can prepare such analysis. 


handicapped something less than 
complete objectivity. Experience shows 
that his prejudices for against cer- 
tain phases the operation may handi- 
cap his ability present complete 
and unbiased picture. Once the initial 
study has been prepared, company per- 
sonnel can keep date. How- 
ever, the initial study usually best 
prepared outside firm specially 
trained for work this nature 
many industries. Such firm not 
only better position visualize 
the operation without preconceived 
ideas and attitudes, but can also con- 
tribute great deal through its experi- 
ences with and ideas gained from other 
industries that have somewhat similar, 
even though unrelated, problems. 
flow and process study better 
than the care used its preparation. 
Because its final simplicity, can 


analyzed inexperienced groups. 
usually best, therefore, utilize the 
services qualified professional 
sultant for work this nature. 

General Flow and Process Study, 
together with its accompanying 
sheets, can most valuable tool for 
analyzing current problems and for 
planning changes existing fa- 
For the larger mills with 
complex array integrated 
more than tool. esse: tial 
element good management 
dures. All lumber mills, however, 
they are the size that more 
one management mind must sed 
for making the various productior de- 
cisions, should have this tool wor ing 
for them. The professional consu ant 
good, unbiased source for 
ing this tool. However, qua’ ied 
men are available make 
study, they should used. The 
too important, and will yield 


entirely misleading prepared return neglected. 


Delayed-Memory 


Production Consultant, Spokane, Wash. 


Present applications delayed-memory programming are out- 
lined, with brief description how the programming organized 
reduce personnel costs. Further possibilities and limitations 
programming are discussed. 


DEFINITION DELAYED-MEM- 
ORY PROGRAMMING that will 
cover all the implications hard 
work out. Perhaps the simplest 
say that means controlling 
given functions, co-ordinated occur 
pre-determined times and places, 
established the programming device. 
The purpose this description will 
direct thinking toward the sim- 
plicity, rather than the complexity, 
devices designed sort out, delay, and 
finally cause functioning certain 
operations. 

There are many things our daily 
lives that are ordered delayed- 
memory programming. The alarm 
clock, for instance, delay 
memory control. The more modern 
ovens may triggered through 


the 12th Annual Northwest 
Wood Products Clinic, held April 1957, 
Spokane, Wash. 

the time the paper was presented, Mr. 
Green was with the Irvington Machine Works 
Spokane. 
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hour and off another. This ad- 
vance programming, and can can- 
celled out turning switch. 

considerably more complex appli- 
cation delayed-memory program- 
ming the which receives 
coins different denominations from 
several sources, remembers the order 
which they were received, and remem- 
bers which side each record 
played. The juke box analogous 
programming lumber manufacture, 
where effect are dropping 
coins that will predetermine what will 
happen. 

The term was used 
earlier. important programming 
for lumber operations that able 
this. record the juke box 
always the same, whereas board may 
change length, grade, you may 
want change the width, some ex- 
ception rule made. Remember, 


this not purely automatic opera- 
tion where certain things 
cause limit switch some such de- 
vice triggered here and there. 

simple example program- 
ming, suppose that want sort all 
lumber coming from sawmil! 
thickness and length only, for kiln 
stacking. are not concerned 
how the boards get off the chain, 
whether mechanical Swede, 
gates, other methods. are con- 
cerned about the program 
cause these events happen the 
right time. 

First, set the de- 
vice series switches that say 
and on. Then second 
switches are set say 
here, 16-foot there, and oot 
there’, and for the ler 
Then “area memory” ab- 
lished relation the point 
tion. this case, the area 
ahead the sawmill trimmer, an. the 
saws are keyed into the control 
the lengths are determined 
point. This area memory 
area control, and this the 
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cancel important. Suppose 
all the lumber now flowing 
points set the program, and 
decide that the four-quarter num- 
five common should the yard 
fo: air drying, that you not want 
oot the kilns. The op- 
er. simply touches key that over- 
ric the program for that particular 
only, and have accomplished 
the rule set up. 

show specifically what can 
few actual installations will 
des 

ish Columbia that controlling the 
tions. This mill ships green surfaced 
dimension, and their program works 
like this. The planer 
belt conveyor runs from 
drop- gate the green chain 
immediately behind the trimmer 
storage chain leading the feed table 
the planer. The control system takes 
over before the trimmer, and directs 
the planer, automatically rejecting the 
other lengths. only Douglas-fir 
desired for the planer and some other 
species come along, the operator 


touches button and that piece re- 
jected. Other lumber coming from the 
sawmill programmed other places. 
Timbers, for instance, are 
grammed and simply the end 
the chain, and are disposed 
there. That one example program- 
ming, and certainly not elaborate 
one. The changeover another pro- 
gram simply matter turning but- 
ton switches. 

application planing mill 
may seen the Clearwater unit 
Potlatch Forests, Lewiston, 
Idaho. Here the lumber passes from 
table automatic feeder, 
which feeds automatic smooth-end 
trimmer. board leaves the feeder, 
enters memory zone where any 
the programmed operations may 
changed. Here the operations 
grammed include trim not trim; 
print not print, and sorting cer- 
tain points. Most these 
are automatic and are controlled 
the characteristic the board itself, 
because memory-delay program has 
been set the system. The pro- 
gram can changed instantly, and 
any one phase can cancelled the 
operator. 

There limit the number 
operations than can controlled 
these systems, although there are limi- 


controlled. can control mechanical 
Swedes, gates, jump rolls, jump chains, 
kickers, saws, printers, and on. 
Combinations these can used 
get lumber stackers, planers, and 
factories, into units. There room 
for improvement devices covering 
this field, but the devices themselves 
can automatically controlled 
pre-determined and scheduled manner 
delayed-memory program. 

gramming found many sawmills 
where the riderless carriage used, 
and fairly certain that the sorting 
and handling lumber 
edger the stackers and from the 
kilns the planers great field for 
delayed-memory programming. 

Automation production mak- 
ing cautious entry into number 
industries. The lumber industry, the 
nature its product, hard one 
which see chances for true automa- 
tion. The first step the ability 
program, and that first cautious step 
has been taken. The steps follow 
must equally cautious, but there are 
sometimes some obvious steps that can 
taken boldly. Such was the case 
with the mill British Columbia, 
where the problem was comparatively 
simple, and the savings large. 


FINISHED 
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GRADING AUTOMATIC 
TABLE END FACE 
AUTOMATIC PRINTER GRADE 


TIPPLE UPPER 4 LOWER 


TRANSFER CHAINS AvTO. STACKER 
elinter STACKER 
SURFACER WAKER 
@ DEFECT 
TRIMMER 


END DEFECT 
DOUBLE END PRINTING DOUBLE END 

WAXING, FACE GRADE STAMPING. AND 
KEYBOARD OPERATOR SEPARATION GRADES AND LENGTHS 
GRADER 


STACKER 


Give. EXACT TALLY AS TO NUMBER OF 
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OmMBINATION 
PLANER 


MATCHER 


Fig. 1.—The delayed-memory programming flow chart Potlatch Forests, Inc. 
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Veneer and Lumber Void Filler 


CARLSON 


American-Marietta Co., Seattle, Wash. 


combination phenolic resin, catalyst, and filler blended 
form viscous paste that can used for continuous patching. 
Quality and durability the patched area are high. 


FOREST PRODUCTS INDUSTRY 
constantly being forced utilize 
lower and lower grades logs for the 
manufacture veneer and lumber. 
This results decidedly smaller 
amount clear veneer select-grade 
lumber. are therefore faced with 
the task utilizing lower grade ve- 
neers plywood, and then upgrading 
through the use patching mate- 
rials and overlays very 
neers, plastic, paper. The lower 
lumber may also have their 
defects, such knot holes, pitch pock- 
ets, worm holes, repaired pre- 
sent the smooth, solid surface desired. 

The patching processes the ply- 
wood industry previously employed 
have not been entirely suitable auto- 
material has been developed that lends 
itself continuous patching. Some 
patching processes previously devel- 
oped have not been entirely satisfac- 
tory, due shrinkage the patching 
material upon drying curing, and 
poor mechineability the patch itself. 

The void-filling material consists 
special phenolic resin and catalyst 
that are blended together with fillers, 
such bark, asbestos, clay. The 
mixing the patching compound may 
but typical formulation follows: 


Mix 3-5 Minutes 
500 20 
Mix 3-5 Minutes 
Asbestos, Iron Free 
Mix Minutes 


This mix results viscous paste, 
quite suitable for spreading, which has 
useable life four eight hours. 

This paste applied the surface 
plywood that has knot holes, checks, 
splits, other roughness, with the de- 
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fects being filled and 
scraped off level with the surrounding 
area the doctor blade the appli- 
cation machinery, shown Fig. 
The general process the produc- 
tion overlaid plywood is: First, 
rout out the knothole the face ve- 
neer just beyond the glue line, be- 
cause best bonds are obtained 
eliminating the old, cured glue line. 
Second, apply the patching compound, 
cure hot platen, and sand the sur- 
face. Third, apply overlay and cure 
hot press form bond through the 
latent glue line. There are many pos- 
sible variations the above procedure. 


The upgrading lumber may also 
accomplished with this patching 
compound. Chief concern 
with one-inch lumber studies 
this time. 


Dr. John Krier the Montana 
State University gave excellent 
paper the previous Wood Products 
Clinic the causes degrades 
lumber, and also actual data the 
the mill. Effects noted contributing 
loss grade were: loose knots, 


break, live-knot breakout, 


sloughed knots, split-cracked live 
knots, planer-torn grain, and saw-torn 
grain. These defects which cause over 
per cent the degrades, are re- 
pairable with the void filler described. 
course, the patching compound 
does not make perfectly clear lumber, 
but most the degrade can up- 
graded smooth-paint-grade lumber. 


DIRECTION 
OSCILLATION 


SPREADER 
BLADE 


The method repair will 
vary with the type defect enc 
tered and also the frequency 
ance. Complete voids, such 
holes, will take somewhat long: 
cure than will area saw orn 
grain that less than inch de: 

With regard the cost the sage 
this material, one cubic inch 
material (filling volume, not 
weight) including per cent 
thermo energy required for cure ap- 
Schmidt the Neils Lumber Co. 
reported, the last Wood Pro: ucts 
Clinic, knot frequency ten nots 
114 inch diameter lumber 
this rate, the cost per thousand 
Smaller defects the surface only 
would considerably less per 
thousand board feet. 

The finished product has shown ex- 
cellent weather resistance. The painta- 
bility the product with lacquer, var- 
nishes, oleo-resinous, and vinyl 
ings quite satisfactory 
treated the surrounding wood. 
The void filler itself may dyed 
simulate knotty pine knots. The ma- 
terial may nailed, sawn, planed, 
and forth, meet the 
requirements. 

summary, the advantages this 
system upgrading plywood and 
ber are that, through autom. 
manufacturing costs are cut an: the 
reclamation rejected items 
economically accomplished. The 
quality and durability the 
area are the highest standards. 


FEED 
ROLLS 


Fig. 1.—Schematic drawing patching compound spreader. 
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Carbide Wood Cutting 


KENNETH DUFF 
Plant Superintendent, Henry Disston Division (H. Porter Co.) Seattle, Wash. 


The development the applications carbide for woodwork- 
ing tools described. Advantages and limitations are discussed 
relation the various present applications and possible future uses. 


USED WOOD CUTTING 
TOOLS have changed considerably 

back history for moment, 
find that saws and planer knives 
made essentially the same type 

During World War high speed 
was developed and used exten- 
sively the metal-working industry. 
Shortly after the war, began find 
its place wood working. will not 
take keen edge carbon steel, 
but will stay sharp longer. was 
this characteristic high speed steel 
that made more acceptable the 
planing mill. There were some prob- 
lems its use, but they were not dif- 
ficult overcome. The same sharpen- 
ing equipment could generally used. 
The men used the same technique for 
with carbon steel. They 
used grinding wheel little dif- 
ferent grade, but aside from that the 
care and maintenance was identical. 

the late and early 
the West Coast particularly, material 
commonly known high carbon— 
high chrome steel was introduced 
the planing found wide ac- 
ceptance because had high abrasion 
resistance and would hold edge bet- 
ter than high speed steel when planing 
soft woods. And once again, the 
switch this new material was 
easy 

During the second World War, the 
government restricted the amount 
tungsten that could used steel. 
The knife manufacturers had turn 
different analysis high speed steel 
that would stay within the government 
restriction and still the job that was 
necessary the planing mill. re- 
sult, what known M-2 type high 
steel was used extensively. 
superior for wood work- 
ing most cases, and today most knife 
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manufacturers use this type steel where 
use high speed steel indicated. 

Since World War there has 
great deal experimenting the 
knife manufacturers find higher 
quality wood working knife. When 
say higher quality, are thinking 
both edge-holding characteristics 
and the keenness the edge. men- 
tioned earlier, the keenest edge can 
still obtained with carbon steel; 
this point important because 
here that encounter one the 
problems with carbides. 

Most woodworking plant operators 
would, asked, say that they are using 
carbides. But are they using them 
all the places they should? Probably 
not, because they and their suppliers 
not yet understand all the things 
that can done with carbides. 
might well take look some 
very basic things about carbide tools. 
Some people refer them new 
type steel—this not correct. Car- 
bides are tungsten carbide, tantalum 
carbide, titanium carbide most 
cases. They are powdered material 
that has been mixed with binder and 
formed into cutting tool. Probably 
the best analogy that can draw 
would the mixing concrete. 
you want good concrete you put 
gravel, sand, and cement the proper 
proportions. proportions are incor- 
rect, you not have the wear 
strength characteristics that you might 
expect. The same true carbides. 

One the more common mixtures 
per cent tungsten carbide and 
per cent cobalt binder. Each the 
various manufacturers carbides uses 
this and other combinations, but they 
are all essentially the same. They have 
some properties that should in- 
terest. think them being 
hard, and they are. were 
measure their hardness the Rock- 
well scale, which not the way 
done but done here give com- 
parison, would find hardness 
70. woodworking planer 
knife about Rockwell while 
Rockwell You can see that the aver- 
age hardness carbides not great 
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deal more than that tools commonly 
use. But the above method 
are measuring the mixture and not the 
hardness the individual tungsten 
carbide particles, which are much 
harder than the mixture. 

Tungsten carbide has many charac- 
teristics that are beneficial and some 
that are detrimental, particularly the 
manufacture tools. Carbides give 
the hardness that needed, but the 
same time gives brittleness. This 
brittleness creates one the biggest 
training problems the use car- 
bides. Operators have taught that 
any carbide tool must treated more 
carefully than the conventional steel 
tool that replaces. Carbide has 
high compressive strength, and gen- 
erally thought have low tensile 
strength. does have very high 
modulus elasticity, and some ap- 
plications, particularly planers with 
50-inch-long knives, the high modulus 
elasticity has been benefit be- 
cause stiffens the cutter head. 
there less deflection and more ac- 
curate cut than when steel knives are 
used. 

The above remarks might make one 
think that carbides and their uses were 
something new: they are not. Carbides 
were developed Germany during 
World War and the General Electric 
Company was licensed 1928 pro- 
duce them the United States. The 
first woodworking applications 
tungsten carbide were made almost 
years ago—1929 exact. The 
Fischer Body Co. used extensive 
amount carbide 1929 and 1930 
the wood parts than used auto- 
mobile bodies. The application car- 
bide was held back high prices and 
the depression, and was not until 
after World War that carbide ap- 
plications were made sizable num- 
bers the woodworking field. The 
most satisfactory applications have 
been where manufacturers had trouble 
with conventional steel tools. The use 
carbide expanded more rapidly 
the East the manufacturing plant 
than has the West the sawmill 
and planing mill. 


Design Problems 


There are some design problems 


lapplying carbide woodworking 


tools. Veneer knives with included 
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angle 22° 23° are not good 
application, because carbide must have 
least 45° included angle for best 
results. the application carbide 
saws, fewer teeth are used many 
cases because necessary have 
more space for brazed-on carbide tip 
than what would required for 
conventional tooth. Fewer teeth have 
not been the problem that might ap- 
pear be. Carbide saws most cases 
are made more accurately, and al- 
most all cases the alignment the 
sides the teeth much closer. Also, 
the use saws with two three teeth 
one side one the other has 
maintained the quality cut with 
fewer total number teeth. This has 
been particularly true 
skinner and cut-off saws zero saws 
trimmers. 


Most plants have tried carbide tools, 
and where they have had good results 
have expanded the applications. Those 
that have had poor results the first 
application have many cases decided 
they were not practical and have not 
made use carbides places that 
they should. Carbides are not cure-all 
any more than any other material. 
But they have place, and plant 
cutting abrasive materials such 
glue lines plywood, paint lines 
softboards, hardboards with binders 
that have abrasive characteristics, then 
carbides should considered. Some 
the imported mahoganies that have 
high percentage silicates the 
wood are good applications. 


The maintenance carbide tools 
creates some problems, but they are 
not great they might first appear. 
The high cost diamond grinding 
wheels, approximately $250 each, has 
been deterrent some plants that 
their own sharpening. Also, the grind- 
ing machines have first class 
shape and some cases special ma- 
chines are necessary. Even with the 
above problems, most mills prefer 
their own maintenance. For those 
who not, however, there are sev- 
eral other plans available. Most car- 
bide- tool suppliers are very willing 
resharpening and retipping. There 
are also rental plans effect that 
away with the maintenance problem. 


Regardless how the tool 
resharpened, most important that 
not run after being damaged 
run excessively dull. The cost per unit 
cut mounts rapidly carbide tool 
reaches the point maximum life be- 
tween resharpenings. Experience has 
shown that, the tool resharpened 
about per cent maximum life, 
the most economical operation will 
obtained. The calculation this 
course difficult, but one that every 
plant should seek determine. 
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Carbides, like everything else, are 
going have some failures. 
should not let these failures discourage 
but rather strive find the reasons 
for the failure and things over- 
come the problem. Improper applica- 
tions course are the cause some 
failures, but with the use carbides 
being relatively new our industry 
have not had too many this 
category. 

Grinding cracks are probably one 
the more common difficulties. Carbides 
are difficult grind—they must 
ground slowly, and most cases re- 
moval approximately thousandth 
Training the proper technique 
necessary for everyone who grind 
carbide. Braze failures are another 
source trouble, but they are being 
reduced better materials and meth- 
ods. The condition the machine 
very important. must free vi- 
bration and near perfect condi- 
tion possible. running carbide- 
tipped saws, collars large the 
work will permit should used get 
the best results. One the surest ways 
have all personnel who come con- 
tact with carbide cutters trained 
what will and how should 
cared for. 


Results You Can Expect 


What kind results can you expect 
from carbide tools 
They are going last longer than 
steel—how much longer depends 
the application. There 
where carbide has lasted 300 
times longer than steel. That ex- 
ceptional case, but the average 
the life steel saw, for instance, 
you have accomplished three things. 
only has sharpened 1/50 often, 
and does not cost times much 
sharpen. addition, you have had 
better quality sawing. The original 
quality cut will not quite 
that conventional cutter, but 
becomes worn, the carbide saw will 
give better quality the average than 
will the worn steel saw. 


The third saving the amount 
down time. good example down 
time saving mill that was machin- 
ing Apitong, which very abrasive. 
With conventional cutters they could 
run only minutes between sharpen- 
ings. With carbide cutters they are 
able run eight-hour shift be- 
tween sharpenings. Just the saving 
down time will quickly pay for in- 
stallation carbide this situation. 

Carbide knives have not been used 
generally saws—to date most ap- 


plications have been particle board 
hardwood. There are relatively 
few being used the West Coast 
planing mill operations. The reason 
for the popularity carbides the 
softboard industry the filler paint, 
which abrasive, used most this 
type product. There probably not 
plant manufacturing softboard tha: 
not using carbide-tipped cutters. 


The wood industry was slow 
ting started the use solid 
knives. The 
had been using bolted-on carbide in- 
serts for several years before 
came popular the woodworking in- 
dustry. The brazing carbide tip: 
knives limited the length knife 
could made, and greatly restri 
the applications planing. 


Solid carbide knives have been 
very successfully many applicati 
but yet their use fast-feed pla ers 
has not been success. Several 
have been run, but most 
have failed because the inabilit 
“joint” the knives. The most 
ful way grind ide 
knives while the cutter head ith 
Crystolon stones are not satisfac ory 
because they wear away too dly 
and straight joint not obtai 
The diamond hone will not 
very much material, 
the knives have trailed very 
accurately. 


The most successful jointing car- 
bide knives has been done with dia- 
mond wheel mounted over the knife 
while place the cylinder. The 
diamond wheel then traversed along 
the knife the same manner 
jointing stone. One machine manufac- 
turer makes attachment that fits 
their machine this, and most 
the successful operations carbide 
knives have been their 


One the other problems solid 
carbide knives chance damave 
the knives. Solid carbide knives are 
expensive—$100 more per 
not unusual. The chance 
always present, and there 
some concern over breakage. 
solid carbide knives can now 
half the new knife price 
satisfactory results. 


Future Materials 


Looking the future, whe are 
some the materials variatic 
present materials that may 
woodworking? Sprayed 
bide may find greater application 
ticularly the cost can reduc 
does not have all the 


mented tungsten carbide but its vear 
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are good. Another pos- 
tungsten carbide combined 
powdered metal. One man has 
ves. This one the tougher ap- 
lot the woodworking people. 

ill another new approach the 
us. tantalum carbide with steel in- 
ste cobalt the binder. will 
quite hard tungsten car- 
but has some terrific advan- 
Instead the tool manufacturer 
rec ving material that hard 
ele rical discharge method, would 
material approximately the 
har ness steel saw. This not 
but what can machined 
get the desired hardness. 
This would the answer formed 
knives, which the present time are 
dificult and expensive make with 
cemented tungsten carbide. 

Another material type that the 
day-dreaming stage ceramics. The 
metal-working industry the last few 
years has made great progress ce- 
ramic tools. They are getting finer fin- 
ish and higher speeds, and within 
the realm possibility that can 
used woodworking. Several the 
manufacturers ceramic tips have 
stated they not feel feasible 
for woodworking, but when their lit- 
see that the things which are detri- 
ment the use ceramics are ex- 
actly the same ones that were detri- 
ments the use tungsten carbides. 

Many people feel that the wood- 
working industry has not done much 
improve its tools. When one stops 
consider that are our third 
fourth kind material years, 
however, realized that progress 
has been made. More changes are 
the horizon and will likely come into 
use the future. Economics will play 
great part the development 
new tools. labor and material be- 
come more expensive, greater amounts 
can and will spent provide tools 
that will the job better and more 
quickly. 


Discussion 


Warren (Intermountain Lum- 
ber Co.): How about barker scraper 
tools. Would you recommend carbide 
tools 

Mr. Warren: Yes. 

Duff: Well, when first got 
into ‘his business, one the big pro- 
items all knife manufac- 
was these nice hollowed out 
for barking. Most barking was 
mechanically. you know, most 


barking today done hydraulically. 
And seems the way it. 
you are barking mechanically, 
would say was poor application, al- 
though somebody here may doing 
it. But foreign material hard car- 
bide due its brittleness. And you 
are more apt get foreign material 
bark than any other place that 
know of. also understand that 
abrasive. 


Anon.: How about the sawmill 
you recommend carbide saws 
the edger the band saw? 


Mr. Duff: Carbide saws 
band saws—as have said—is being 
done. There are some problems it. 
the present time, analysis 
that not economically feasible 
head saw. Most the applica- 
tions carbide band saws have 
been resaws where they have 
abrasion problem. Resawing ply- 
wood, for instance, something 
that nature. Edger saws—it depends 
what kind material you are run- 
ning through. 

Anon.: Suppose you are just mak- 
ing ordinary lumber—no glue line, 
paint, anything that sort. abra- 
sives. You don’t feel feasible 
this 

Mr. Duff: most cases the eco- 
nomics have licked. 

Anon.: What about the planer 
mill? You say not high-speed 
planers. How high speed you 

Mr. Duff: Well, wherever you have 
have multiple knives cutting—in 
other words, your plant you are 
probably running 10- 12-knife 
equipment and you have have 
knives cutting you are not going 
get satisfactory lumber. That means 
jointing, and when you have joint, 
our present knowledge indicates that 
not feasible unless you have prob- 
lems. have run tests and know 
most cases you will not have lost time 
planing mill due changing 
knives. You will change the noon 
hour after the shift that makes 
rather tough thing justify 
carbide. 


Anon.: How about the zero saw 
the smooth-end trimmer? 

Mr. Duff: think has applica- 
tion, particularly where 
people who alternate their saws. 
zero saw, which poor practice, then 
carbide would the thing put on. 
have had some problems there— 
this business the included angle 
means that cannot put keen 
tool can steel saw. And that 
sometimes becomes problem, depend- 
ing the quality cut. 


EST PRODUCTS JOURNAL 


Anon.: Well, the quality the cut 
would adequate, would not, for 
waxing and end-printing proposition 

Mr. Duff: believe so. have 
them operating—not just us—but 
lot our competitors over 

Anon.: You would say that the av- 
erage cut—that from beginning 
end—is better than the average non 
carbide 

Mr. Duff: Yes. 

Anon.: member the same 
concern you are, would like 


mention personal rule thumb.. 


When sell carbide, never sell car- 
bide where steel saw will the job. 
And don’t have any returns that way. 
Lots times could sell carbide 
saw, but with per cent return, 
where does the manufacturer come 
out? Sure might wonderful job 
for little while, then eventually you 
get the return and then you are 
against problem. 


Mr. Patronsky (Pack River Tree 
with Wabash Screen Door Minne- 
neapolis straight line rip saw 
which steel saws were being used. The 
saws had changed every six 
eight hours. The superintendent the 
plant felt that the steel saws were do- 
ing the job there was need for 
carbide application. However, when 
tried the first saw, used 30-tooth 
rip saw, and oper- 
ated for several hundred Then 
thought would try further 
economy, reduce the number teeth 
14, and that saw operated for again 
several hundred hours without change 
through knotty material over 100 
feet minute, and that proved very 
definitely economy over steel 
saws that were doing the job. 

Anon.: Apologies, sir, there are al- 
ways exceptions. 

Reese Stoffson (Downer 
would like ask the question 
whether not are limited pe- 
tipheral velocities the saw, due 
carbide inserts. Does cut down 
the perifial speed allowable mak- 
ing insert teeth? 

Mr. Duff: When you say “the pe- 
rifial speed what you 
consider the allowable for steel saws 
first, because there wide diversity 
opinion that. 

Mr. Stoffson: don’t believe 12,000 
suitable speed, 10,000 probably, 
9,500. 

Mr. Duff: would put carbide 
saw that without any hestitation. 
think every manufacturer would. 


David Brown: Are there any differ- 
ences power consumption for car- 
bide saws and conventional steel saws? 
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Mr. Duff: Yes, there are, although 
most cases they are not serious. 
don’t know any woodworking ap- 
plication that has had back away 
from them because any increase 
power consumption, but there some 


increase power consumption car- 
bide over steel. Now one way that 
lick what Mr. Patronsky had 
say, reduce the number teeth from 
14. That’s nothing new car- 


WALTERS 


bide—that standard saw mill 
trick—when you get the problem 
short horsepower, cut down the num- 
ber teeth and you can reduce your 
power requirements very rapidly. 


Merits Riderless Setter-Operated 


Research Engineer, Western Pine Association, Portland, Ore. 


Data five riderless and five setter-operated setworks showed 
little difference accuracy production, although riderless car- 
riages showed increases when they replaced slower setter-operated 
setworks. Savings resulted from eliminating labor. 


ASSOCIATION MEMBERS have 
raised questions the relative 
merits riderless setter-operated 
carriages. Advocates riderless 
ment claim the sawyer able 

tain increased production because all 
operations can better co-ordinated 
when done the sawyer only, With- 
out setter, faster return movement 
the carriage said possible. Greater 
accuracy setting claimed 
eliminating the chance human error. 


Objections riderless carriages 
most commonly heard are that the saw- 
yer cannot perform both the duties 
the setter and his former duties with- 
out loss efficiency. Often heard 
the statement that riderless carriage 
setworks are not accurate me- 
chanical stop Trout-type setworks, and 
that they set different large and 
small logs. Many feel they are fine for 
mills that saw small logs, but are not 
satisfactory for sawing larger logs. 

Mills that have changed riderless 
equal previous production. Some mills 
report appreciable difference 
production was noted, while others 
have obtained substantial production 
increases. 


The Western Pine Association Re- 
search Laboratory has undertaken 
study determine the comparative 

1 Presented at the 12th Annual Northwest 


Wood Products Clinic, held April 1957, 
Spokane, Wash. 


The Author: Earl Walters graduated from 
Oregon State College with degree for- 
est products. After six years experience with 
sawmill and plywood operations, joined the 
Pine Assoc. Research 
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setting accuracy and productive ca- 
pacity riderless and setter operated 
carriages. Other equally important ob- 
jectives this study are obtain basic 
production data, not generally avail- 
able, various combinations head- 
rig equipment, the effect log size 
and species production, and factors 
that affect sawing accuracy. 


Obtaining Production Data 


Production and accuracy data were 
obtained five riderless carriages. 


Three these were double-cut 
two were single-cut headrigs. “he 
same data was obtained five 
operated carriages. Three these ere 
also double-cut and two were 
cut headrigs. 


Obtaining comparable data cen 
mills equipped with different 
equipment difficult because the 
many variables involved. vith 
perfectly matched equipment, are 
differences personnel invol ed. 
Making before and after studies the 
same mill, though would 
differences due personnel, has the 
disadvantage that equipment re- 
placed frequently outmoded not 
comparable 


Fig. medium-duty setworks installed Wheland All 
Carriage Miller Co., Birmingham, Ala. 
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2.—Mater riderless carriage hardwood operation 
Oval Wood Dish Co., Typper Lake, 


Studies were made 
milis equipped with the newest equip- 
available both types. tak- 
ing time studies, possible ob- 
tain comparable data even though mills 
have different sawing requirements 
and breakdown equipment. 

obtain the time required the 
sawyer perform each operation 
sawing, the following method was 
used. decimal time-study watch was 
used, and times were recorded the 
nearest 1/100 minute. log was 
timed the following manner. The 
watch was started when the log loader 
was activated, and the elapsed time 
the end beginning each operation 
was recorded. The watch was allowed 
run continuously until the loader 
for the next log was activated. Gross 
scale and species were obtained for 
each log. 

All unavoidable delay time omit- 
ted from these times, and there 
allowance for down time. Unavoid- 
able delay time includes: stoppage 
the headrig because plug-up 
the back end the mill, time re- 
quired change setters 
time required change saws, 
time carriage was down remove 
rocks foreign material with hard 
ax, and time check accuracy 
setting. Delays due other causes are 
included these times. 
clude: time required reset after 
debris from knees, and time re- 
dog loading turning. 

double-cut headrigs, the sawing 


sequence was divided into the 


ing operations: 


Load Log—elapsed time from ac- 

tivation loader until carriage 
moved toward saw. 
Setout slab—elapsed time from 
time carriage started forward 
ter loading log completing 
turn until saw entered log. 


Saw slabs—elapsed time saw was 
slab cut. 

Set and saw—elapsed time set 
out and saw each line. 

Return time (divided into return 
after sawing forward line and 
return after sawing return 
line)—elapsed time from com- 
pleting saw cut return log 
deck make turn load next 
log. 

Turn—elapsed time from com- 
pleting return until carriage 
started forward. 


The time sequence for single-cut 
headrigs was the same, except the time 
set out each line was included 
the time return between lines. 


Comparison Production Capacity 
Mills Equipped With Riderless 
And Setter Operated Carriages 


Time study data obtained were ana- 
lyzed the following manner: 

The average time for each opera- 
tion for each sawyer was determined 
5-inch log diameter groups 
inches, inches, and forth). 
was then possible make com- 
parison between sawyers their av- 
erage times for each operation, based 
the same size logs. This data also 
permitted comparison the effect 
log size upon average times. Because 
average times for operations studied 
increase slowly log 
creases, this method does give realis- 
tic data average operation time. 

study this data showed the 
following: 

Effect Sawing Operations: Op- 
erations that directly affect the time 
spent sawing varied but little be- 
tween sawyers mills with com- 
parable equipment, either riderless 
setter-operated. The operations 
termed sawing operations include time 
saw lines, time setout lines (other 
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Fig. 3.—Mater riderless carriage installed Potlatch 
Forest, Potlatch, Idaho. 


than slab lines), and time return 
between lines. Though some these 
operations not directly involve saw- 
ing such, they directly effect the 
total time spent sawing lines 
various types headrigs. 

comparison average times for 
these sawing operations between com- 
parable riderless 
mills showed: 


speed sawing when bandmills 
are comparable. 

between lines between headrig 
each type. Single-cut headrigs 
have faster carriage return times 
than double-cut headrigs. 

Certain riderless and setter-oper- 
ated setworks were faster 
ratchet-type and others, because 
works. The fastest riderless and 
setter-operated setworks were set- 
ting out lines the same rate, 
however. 


Effect Non-Sawing Operations: 
These operations include the handling 
operations loading log, setout slab, 
return (to turn load next log) and 
turn. Average times for these opera- 
tions did vary between sawyers com- 
parable mills. Some this variation 
expected and due differences pro- 
ficiency between sawyers. comparison 
average times for these non-sawing 
operations for sawyers 
mills sawyers comparable setter- 
operated mills showed: 


Sawyers riderless carriages 
with five and six weeks ex- 
perience were taking appreciably 
longer setout slabs. This op- 
eration includes time get 
the board rule when sawn face 
placed against the knee. 
Smaller increases return and 
turn time were apparent. 
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Table 1.—COMPARISON TOTAL TIME FOR NON-SAWING OPERATIONS’ 


Total non-sawing %Y difference in 


Range gross Time operation time, min. non-saw operations 
Mills diameter logscale Species operation - = 
compared (inches) Bd. ft. cut riderless Riderless Setter Increase Decrease 
D3-D5.____ 9-31 165 ES 6 months 39.79 42.55 ee 6.5 
D3-D6____ 9-31 165 ES 6 months 39.79 45.07 ‘ite 11.7 
D3-D4____ 9-31 165 ES 6 months 39.79 32.00 24.3 
D5-D3___- 6-39 390 4% 6 months 29.10 26.52 9.8 
D6-D3____ 6-39 390 PP 6 months 29.10 30.54 ae 4.7 
S$4-D3____ 10-34 290 PP 6 months 42.29 29.08 45.4 
D1-D4__ 6-27 105 F&L 8 months 40.69 40.11 1.4 = 
D2d-D4 ___ 7-25 150 WF 5 weeks 34.21 29.19 17.2 ; 
D2d-D4__. 7-25 105 ES 5 weeks 19.18 18.39 4.3 
Sl1d-S3 __ 6-39 250 6 weeks 41.12 35.55 15.7 
S1n-S3____- 6-39 270 og 6 weeks 71.37 57.78 23.5 


load log, setout slab, return (to turn or load), and turn between comparable riderless and setter-operated 


carriages. 


Sawyers riderless carriages 
with six and eight months were 
performing these operations 
fast slightly faster logs 
but were equal to, slightly 
inches diameter. This trend 
decrease relative efficiency 
larger logs compared small 
logs did not appreciably effect 
over-all production, because dif- 
ferences are small and tend 
counteract each other. 


The effect differences noted 
non-sawing operations total time 
perform the non-sawing operations for 
sawyers with varying degree experi- 
ence logs various average size 
given Table The total times for 
non-sawing operations were deter- 
mined for each sawyer, each had 
performed the same number non- 
sawing operations logs the size 
shown, from their average times for 
these operations. The number op- 
erations used was the 
formed the sawyer the mill listed 
first each comparison. 


The data Table does agree with 
reports mills that, two three 
months, sawyers riderless carriages 
are capable the same slightly in- 
creased production. Sawyers rider- 
less carriages with five and six weeks 
experience, though slower cer- 
tain non-sawing operations, were ob- 
taining reasonable rate produc- 
tion because the time for non-sawing 
operations constitutes only small per- 
centage total over-all time (from 
per cent for mills this 
Variations were due differences 
equipment and average log size. 

The effect total over-all time 
the differences noted total time for 
non-sawing operations and differences 
board feet cut per hour are given 
Table The total over-all time was 
determined adding the total time 
for non-sawing operations for both 
sawyers the total sawing time de- 
termined time study for the mill 
numbered first each comparison 
when headrigs the same type were 
compared. Where comparison made 
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between double-cut and single-cut 
headrig, the faster carriage movement 
found single-cut carriages does ef- 
fect sawing time and total over-all 
time. 

The difference time set lines 
due difference mechanical 
ciency between setworks noted earlier 
has definite bearing the experi- 
ence mill can have converting 
riderless carriage. Differences 
over-all time the 
showed the difference possible when 
mills were comparable setworks. 

Mill D-3 was taking 12.2 per cent 
less over-all time than mill D-6 saw 
Engelmann spruce logs averaging 165 
bd. ft. gross scale when differences 
due setworks are included over- 
all times. Records this mill show 
the riderless carriage D-3 was equal- 


ling the cut for 
carriage, D-6, days. the time 
this study, six months later, mill 
D-3 was cutting logs the size noted 
rate 1,200 gross bd. ft. per hour 
faster. Mill D-1 was taking 4.9 per 
cent less over-all time than mill 
when difference due setworks was 
included. 

Mills will experience 
difference production obtained 
break-in time upon conversion 
riderless carriage. Variation 
pend upon equipment replaced, 
less equipment, type mill, 
erage log size. Some mills with 
type setworks can gain 
production and will have ort 
break-in periods equal previous 
duction. Mills with setworks 
parable speed riderless setw: 
will have longer break-in 
may expect appreciable differ: 


Comparative Setting Accuracy 
Riderless and Setter-Operated 
Setworks 


determine the setting accurac 
various types setworks and the ef- 
fect other factors accuracy ich 
saw deviation and carriage 
tion, the following procedure 
used. Measures 4/4 boards were 


Table 2.—DIFFERENCE OVER-ALL TIME FOR ALL OPERATIONS 
AND GROSS FOOTAGE CUT PER 


Total over-all time 


‘% Difference over-all 


Avg. gross Time in in minutes time, Riderless-Setter Differcnce 
log scale operation gross 
Mills compared Bd. ft. riderless Riderless Setter Increase Decrease Hr. gd. ft. 
D3-D5__. 165 6 months 125.52 128 .28 2.¢ 215 
D3-D6 165 6 months 125.52 130.80 4.0 4.5 
D3-S4 165 6 months 125.52 117.66 6 680 
D5-D3 390 6 months 117.04 114.46 2.3 255 
D6-D3 390 6 months 117.04 118.48 1.2 140 
S4-D3 __ 290 6 months 161.62 131.01 23.4 2170 
D1-D4 105 8 months 136 .47 135.89 0.4 20 
D2d-D4 150 5 weeks 89 .87 84.55 5.9 455 
D2d-D4 105 weeks 1.5 110 
250 weeks 234.01 228.44 2.4 
270 weeks 355.30 341.71 4.0 


Fig. 4.—Prescott setter-operated air-motor setworks Shearer Lumber 
Products, Elk City, Idaho. 
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Table 3.—COMPARATIVE SETTING ACCURACY SETTERMAN 
AND RIDERLESS SETWORKS 


4/4 SETOUTS CENTER CANTS 
SETTER OPERATED CARRIAGES 


PRESCOTT-TROUT 
AIR MOTOR 


FILER STOWELL-TROUT 
AIR MOTOR 


FILER STOWELL-TROUT 
ELECTRIC MOTOR 


RIDERLESS CARRIAGES 
CARRIAGES 
SEL SET SELECTRIC SEL SET 


fu 


RANGE OF MEASURES 


taken four locations, top 
tom, the nearest 1/64 inch with 
slide caliper, Position was one inch 
from the end the board where the 
saw first entered the cut. Position 
was two and one-half feet from the 
front end. Position was two and 
one-half feet from the end the cut, 
and Position was one inch from 
where the saw left the cut. 

double-cut headrigs, measures 
were taken for both directions cut 
4/4 boards cut consecutively from 
center cants all but one mill. 
measures were 
taken 4/4 boards cut consecutively 
from center cants and 4/4 roundup 
cuts from the outside larger logs. 
This was done determine whether 


RANGE MEASURES 


RANGE OF MEASURES 


size weight material affected the 
setting variation riderless carriages 
more than that setter-operated 
carriages. 

dog boards, first boards from 
cants, were measured. generally 
considered that stock cut from center 
cants will show greater variation than 
that cut from other portions the log. 
Mills were being compared 
equal basis because measures were 
the same type stock. The average 
thickness setting for setworks must 
determined from its worst setting 
variation and not its best, variation 
based center cants the most real- 
istic and useful measure. 

Table shows the variation set- 
ting accuracy for three setter operated 
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and three riderless setworks. These set- 
works represent types most commonly 
use, and were from mills showing 
the best overall control setting and 
sawing. Although these charts show 
the thickness variation combined 
top and bottom measures only one 
measuring position, they 
sentative thickness variation found 
nearly all measuring 
one mill this study was sawing 
perfect control for one direction 
cut. That is, cutting the same average 
thickness all points measured, and 
having the same variation thickness 
measures all points measured. All 
others showed varying degrees lack 
control because saw deviation 
the cut carriage deviation some 
measuring positions. 

Riderless carriage setworks are cap- 
able setting accurately setter- 
operated setworks now use. The 
hydraulic Sel Set setworks was the 
most accurate the riderless setworks 
checked. Make and type setworks, set- 
works power, speed sawing, and 
mill maintenance have more bearing 
accuracy obtainable than set- 
works riderless setter operated. 
The hydraulic Sel Set 
cluded this study was later removed 
this mill because was not ac- 
curate the setworks replaced, and 
did not meet the standards required 
the mill. was accurate enough ex- 
ceed the degree accuracy most mills 
studied were obtaining. 


Summary 


Mills equipped with 
riages are obtaining production equal 
that comparable mills equipped 
with setter-operated equipment. Sub- 
stantial increases production are pos- 
works. Riderless setworks were just 
accurate the setter-operated setworks 
studied. riderless carriage does re- 
sult considerable savings labor 
eliminating one man from the head- 
rig. The price differential between 
setter-operated equip- 
ment for conversion 
equipment approximately equal 
the possible savings labor per year 
when used two-shift basis. 
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Abstracts From Current World Literature 


Paints 


Exterior House Paint. American Zinc 
Institute, 42nd St., New York 17, 
Y., 1957, pp, free. 


symposium presented panel rep- 
resenting the American Zinc Institute re- 
printed from the Sept. 1957 Official Digest 
Federation Paint and Varnish Pro- 
duction Clubs. Papers deal with paint 
blistering and the use special exterior 
house paint primers; evaluation low 
luster house paints; review standard 
house paints with regard quality; and 
panel discussion. [BRI Abstracts, March 


Wood Chemistry 


Felicetta, Vincent F., and McCarthy, 
Joseph Lignin. Molecular weights 
lignin sulfonates influenced cer- 
tain acidic conditions. Am. Chem. Soc. 
79, no. 16:4499-4502 (Aug. 20, 1957). 


acid was carried 
out the method with five 
solutions different acidity (pH 4.8, 4.8, 
3.4, 2.51, and 2.09). About one third 
the lignin was removed from wood under 
weakly acidic conditions; the average mo- 
lecular weight this fraction was 
about 3000. Increasingly acidic solutions are 
required remove the remaining lignin. 
That removed 2.5 and 2.1 had (I) 
30,000 and 20,000, respectively. After 
further heating each the solutions 
more acidic medium the decreased; 
the (I) for the five preparations after hy- 
drolysis, for nearly the total lignin 
the wood about 6000. Similar results 
were obtained when purified nondialyzable 
lignin sulfonates were hydrolyzed bisul- 
fite-sulfurous acid and hydrochloric acid 
solutions. The (I) decreased progressively 
and approached limiting value 12,000. 
Lignins hydrolyzed this limiting degree 
may designated Conden- 
sation seemed occur simultaneously with 
hydrolysis, but more slowly. [Bul. Pap. 
Chem. 28, No. 


Husemann, E., and Spingler, The 
influence oxygen the hydrolytic de- 
composition cellulose. Makromol. Chem. 
24, no. 1:79-82 (July, 1957). [In Ger- 


The action acids cellulose leads 
not only increase reducing groups 
but also the formation new acid groups 
the beginning the reaction. This effect 
cannot attributed the opening lac- 
tone rings the saponification esters, 
since the exclusion oxygen inhibits 
completely. Hence must due oxi- 
dation mechanism. The oxidation does not 
occur inside the cellulose molecule but must 
process: the viscosity decreases faster air 
than under conditions excluding oxygen. 
These results indicate that the periodic 
weak sites the cellulose molecule differ 
chemically, not just morphologically, from 
the remaining glucose-chain linkages. [Bul. 
Pap. Chem. 28, No. 


Barkers 


Stewart, Harry Log barkers the 
rotatory abrading head type. patent 
2,799,304. Filed Aug. 22, 1955. Issued 
July 16, 1957. claims. [Cl. 
801. 


barker for logs short length and 
small diameter, the logs are fed vertically 
through the apparatus, the abrading unit 
mounted horizontal plane, the abrad- 
ing heads are held operative position 
centrifugal force, and the driving means 
permits barking the areas around knots 
projections without transmitting undue 
shock the machine. [Bul. Pap. Chem. 
28, No. 


Finishing 


Delhees, D., Glein, and Kuhn, 
Behaviour two component systems 
the electrostatic field. Proceedings 4th 
Fatipec Congress, Lucerne Verlag 
Keller-Winterthur 1957, pp. 165-169. 


The preparation abstracts from world literature many languages highly 


and costly that the Forest Products Research Society has abstracting service 
its own. For the abstracts this issue the JOURNAL the Society indebted 
the respective abstract journals indicated, from which they have been selected with the 
kind permission the editors. Readers wishing information addition that given 
these abstracts should consult the original articles referred to. Copies additional 


information can not supplied FPRS the abstract journal. The journals from 
which abstracts are published this issue are follows: 


BRI ABSTRACTS BUILDING SCIENCE PUBLICATIONS, published for the 
use its members, the Building Research Institute, National Academy Sciences— 
National Research Council, 2101 Constitution Avenue, Washington 25, Over 
are reviewed, plus new books and research reports from industrial, govern- 
mental, and academic laboratories and organizations. 


BULLETIN THE INSTITUTE PAPER CHEMISTRY, published monthly 
Appleton, Wisconsin the Institute Paper Chemistry, subscription price $25 per 
year. This Bulletin publishes over 3,600 abstracts per year subjects interest manu- 


facturers pulp, paper, fiberboard and allied products. 


CHEMICAL ABSTRACTS, published semimonthly the American Chemical Society, 
Executive Office—1155 Sixteenth Street, NW, Washington C., subscription price 
$60 per year plus postage. This abstract journal publishes many thousands abstracts 


annually with broad coverage world literature the entire field chemistry and 
allied subjects. 


TECHNICAL BULLETIN THE FURNITURE DEVELOPMENT COUNCIL 
published bimonthly the Council Adelphi Terrace, London England. 
The Technical Bulletin publishes hundreds abstracts and reviews from world literature 


annually, relating the various phases the furniture manufacturing industry. 
tion price per year. 
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The application reactive varnishes with 
short pot-life often difficult. new 
method has been developed consisting 
electrostatic sprayer, called 11, 
The two components the varnish are 
fed separately and mixed only 
moment spraying. Epoxy, isocyanate and 
unsaturated polyester resins can 
this method. Special surface effects may 
thus obtained. (In German, Eng. 
{F. Tech. Bul. No. 38] 


clear and pigmented ings 
wood and other substrates. Pro 
ings the 4th Fatipec Congress, 
Verlag Keller-Winterthur 1957 
65-69. 


The first part this paper 
different possibilities lacquer applic 
systems, especially the two principles 
pouring. The second part deals with 
polyester coating systems which are par- 
ticular interest concerning 
sion and through-hardening and 
practical results. Also, detailed inform tion 
given the preparation ious 
surfaces such different kinds 
metal etc., and the influence this the 
applied polyester coating. 
bing and polishing the coating 
are also specifically mentioned. [F. 
Tech. Bul. No. 


Prefabrication 


Hinchliffe, The Way For 
the The Modular 
Buckingham St., London, W.C.2, Eng- 
land, Summer 1957, pp. 
copies, $1.00. 


Paper deals with the natural 
offered the engineering approach the 
shop manufacture components. also 
discusses the problems and difficulties en- 
countered component construction. Exam- 
ples steel frame construction and curtain 
grids are given and illustrated with 
photographs school and industrial build- 
ings constructed the firm (Hills, 
Ltd.). list “Signposts for the Fu- 
are also included guide manufac- 
turers components the production 
units suitable for 
{BRI Abstracts, March 


Packaging 


Anon. Folding carton annual 
Fibre Containers and Paperboard 42, 
no. 4:105-10, 112, 114, 116, 118. 120, 
123, 126, 128, 130, 132, 134, 136 
1957). 


Summaries are given some 
dresses presented the annual 
the Folding Paper Box 
America, held March April 
Chicago. Authors and subjects ded 
the following: Greenway, Norman 
Blueprint for tomorrow indicates 
carton growth, 108-9; Rideout, 
The business outlook, 110; 
James Innovation needed make ton 
industry grow, 118, 120; Caddoo, 
Bright horizon for cylinder boxboar 
27:1089), 123, 126; and eff, 
ning. [Bul. Pap. Chem. 28, No. 
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Around the World Forest Products 


and Development 


Philippine Forest Products Research Institute 


EUGENIO CRUZ and GEORGE 


Director, Forest Products Research Institute, and FAO Advisor the 


FORECASTERS 
the Philippines 
have, for many 
years, realized the 
need for organized 
research Philip- 
pine woods and 
forest products, and 
have urged the es- 
tablishment 
laboratory devoted 
this purpose. 

Until recently, their desires could 
not realized. Nevertheless, some 
forest products research was accom- 
plished piecemeal over the years the 
former Philippine Bureau Science, 
the Bureau Forestry, and the Col- 
were never adequately equipped 
staffed for comprehensive forest prod- 
ucts research, but, despite their limita- 
tions, they produced considerable in- 
formation various aspects the 
subject and issued number valu- 
able 

The establishment forest prod- 
ucts laboratory was officially recom- 
mended the report the 
nomic Survey Mission the Philip- 
otherwise known the 
Mission dated Oct. 1950. 
This recommendation began bear 
fruit when, January 1954, the 
Forest Products Laboratory was estab- 
lished division the Bureau 
Forestry, and chief was appointed 
develop into functioning institu- 
tion devoted entirely research 
forest products and able undertake 
comprehensive program. 

The Laboratory was made possible 
the joint efforts the Gov- 
and the Philippine Govern- 


George Hunt, leader among the origi- 
nal founders the Forest Products Research 
the Philippines FAO Advisor the FPRI 
sinc: 1954, 

Pine ‘orests, Vols. and II, Bull. No. 22, Bu- 
reau Forestry, Manila 

Philippine woods. Tech. Bull. 
No. Dept. Agr. and Commerce (1938). 

their preparation and uses. Bull. 
No. Bur. Forestry (1916). 


Philippine Forest Products Research Institute 


The main building the Forest Products Research Institute. Two 
other buildings complete the physical plant. 


aid the Philippines. Under 
this agreement, the Philippine Govern- 
ment provided substantial 
quate buildings, research staff, and 
operating funds. The Govern- 
ment provided research and operating 
equipment. 

third cooperator, the Food and 
Agriculture Organization the 
United Nations (FAO), entered the 
project April 1954, the request 
the Philippine Government, and 
provided technical consultant ad- 
vise problems equipment, staff- 
ing, and research program. This con- 
sultant has remained with the project 
since that date. addition, FAO has 
provided specialists various fields 
who have served the project for 
shorter periods time, get indi- 
vidual phases the research program 
started. date, specialists have been 
provided timber testing, pulp and 
paper, and veneer and plywood. 

Since the cooperation between these 
three agencies began, great deal has 
been accomplished. Buildings have 
been erected, equipment installed, more 
equipment ordered, staff employed, 
specialized training given, 
search several important 


fields. 
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the beginning, the Forest Prod- 
ucts Laboratory was division the 
Bureau Forestry, and the Director 
that Bureau was the Project Direc- 
tor. act Congress 1956, 
however, extensive reorganization 
Philippine government functions was 
authorized, part which the For- 
est Products Laboratory was ultimately 
divorced from the Bureau Forestry 
and the Department Agriculture 
and Natural Resources and made 
semi-autonomous institution attached 
the University the Philippines. 
July 1957, the Executive Order 
putting this reorganization into effect 
was signed the President the 
Philippines. The Forest Products Labo- 
ratory and the Forest Products Re- 
search Section the Bureau For- 
estry were thereby merged and became 
the Forest Products Research Institute. 

The Director the Forest Products 
Research Institute given consider- 
able freedom manage the personnel 
and business affairs the Institute 
and organize and carry out the re- 
search program, under policies laid 
down governing board five 
members. The Board consists the 
Director Forestry (as Chairman) 
and the Dean the College For- 
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Microscope studies wood structure and 
fiber dimensions provide basic information 
wide application. 


estry ex-officio members, together 
with three members appointed the 
President the University the 
Philippines. the three appointed 
members, one represents the lumber 
industry, one represents forest prod- 
ucts industries other than lumber, and 
the third represents the general public. 
The functions the Board are 
tablish policies and give general guid- 
ance the Institute, leaving the de- 
tails daily operation the Director 
the Institute, who given wide 
latitude for the exercise his judg- 
ment within the established policies. 
The Forest Products Research Insti- 
tute located Mt. Makiling Na- 
tional Park near Los Banos, about 
post office address College, Laguna, 
Philippines. Although the Institute 
about hours from Manila auto- 
mobile, bus, train, and thus not 
located Manila, the location has 
cality that rapidly becoming im- 
portant educational and research cen- 
ter the Philippines. The Institute 
immediately adjacent the College 
Agriculture, the Agricultural 
ment Station, the College Forestry, 
and the principal Forest Experiment 
Station the Bureau Forestry. All 
these are energetic, growing insti- 


tutions whose educational 
search influence continually increas- 
ing. The beauty the surroundings 
and the somewhat cooler climate 
the Mt. Makiling area compared 
Manila are also favorable research. 

The campus the Forest Products 
Research Institute now covers about 
five hectares. Its physical plant con- 
sists present three buildings, with 
total floor space over 5600 sq. 
meters, (about 60,000 sq. ft.). 

The equipment the Institute 
already substantial, although still far 
from complete. The principal items 
equipment that are already use 
order are the following: 


Four universal testing machines, the 
largest with 200,000 maximum 
pacity and the smallest with capacity 
8,800 Ibs. 

One impact testing machine with test 
hammers 50, 100, 250 and 500 Ibs. and 
supports for both impact bending and im- 
pact crushing tests. 

One toughness testing machine. 

Two rotary pulp digesters, capacity 
abcut 0.8 cu. ft. and cu. ft., respectively. 

Two Clayton steam generators and 
steam boiler. 

One large chipper with chip classifica- 
tion screens. 

One 8-inch-diameter Bauer mill (pulp 
refiner). 

One small Asplund defibrator. 

One 3-ft. hydrapulper. 

One 125-ton hot-plate press with plates 
inches square. 

Various pulp processing 
equipment, freeness testers, pulp cleaners, 
pulp screen, fiber classifier, bleaching 
equipment, and many others. 

Paper-testing equipment including mul- 
len, folding endurance, tensile, thickness, 
tearing, weight, and other testers. 

Midget Fourdrinier papez machine 
that will produce continuous sheet 814 
inches wide variety weights. 

Microscopes, microtomes, other 
equipment for wood anatomy studies. 

well-equipped photographic labora- 
tory. 

variety equipment for chemical 
analysis and chemical studies. 

charcoal kiln and charcoal briquet- 
ting plant. 

complete pilot-size, veneer and 
wood manufacturing plant, including hot 


and cold log-storage tanks, 56-inch ve. 
neer lathe, 75-inch veneer clipper, 78. 
inch knife grinder, 40-ft. 6-ft. 
able-speed veneer dryer, Bamford ve. 
neer slicer, glue mixer, 32-inch rubber. 
roll glue spreader, 26-in. 
ton hot-plate plywood press, 
50-in., 308-ton cold-plate press, 4-plate 
compressometer press, plywood shear. 
testing machine, and 
items. 

sawmill with 60-inch, 
circular head saw and 40-inch top saw, 
edger, cut-off saw, band resaw, 
duty combination planer her, 
and minor equipment. 

wood-working shop with 
band saws, 18-inch single surface ner, 
jointer, wood-turning lathe, dowel 
chine, single-spindle shaper, borer, 
ing machines, copying lathe, ther 
equipment. 

laboratory 
inders, one equipped with “Rueping 
inder and pressure-working tank, 
duty general service air and 
vacuum pump, with preservative rage 
tanks and other accessory 

One reversible-fan, cross-circulatio dry 
kiln about 2500 bd. ft. and 
one about 200 bd. ft. capacity, vith 
needed accessories. 

Four temperature-humidity 
rooms, one kept 73° and per 
cent relative humidity for paper 
one kept 80° and per cent 
for bringing timber test specimens ap- 
proximately per cent moisture 
for air-dry testing, one kept high tem- 
perature and humidity 
growth staining and decay and 
“cold kept about 40° and 
high humidity for storage green ma- 
terial, resin glues, and similar uses. 

One temperature-humidity cabi- 
net for bringing shrinkage specimens 
about per cent moisture content and 
per cent moisture content respectively, 
and one low-temperature control cabinet 
for studying the growth-temperature 
lations fungi. 


The Institute also has good techni- 
cal library specializing the field 
research and wood utilization. 

The present authorized permanent 
staff the Institute totals 
which nearly 100 have 


Fourdinrinier paper machine. can produce 
nesses, and qualities. 
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lathe for rotary-cutting veneer 
bolts inches long. The lathe 
set cut thicknesses from 1/500 
2/5 inch, increments 0.004 


sior technical training the ex- 


least graduation from col- 
leg. The remainder have subprofes- 
mechanical, electrical, and other 
skills. Since there large pool 
personnel trained research draw 
upon, the Institute must depend mainly 
upon recent graduates 
and professional courses for most 
its research workers. began its work 
with few leaders with forest prod- 
ucts research experience, these 
must carry much the burden 
training the junior staff the job. 
Fortunately, has been possible 
send considerable number trainees 
abroad for specialized training their 
respective fields with the assistance 
various cooperating 


present, the staff organized 
into one administrative and four re- 
search divisions follows: 

The Administrative Services Divi- 
sion handles the business, personnel, 
library, publications, buildings and 
grounds, motor pool, labor pool, re- 
pair and maintenance, 
functions. 

The Chemical Investigations Divi- 
sion conducts research the chemical 
composition wood, the manufacture 
pulps various kinds, paper and 
wallboards, the production, processing, 
and use minor chemical forest prod- 
ucts, including charcoal, resins, oils, 
extractives and the like, and other 
chemical investigations. 


The Industrial Investigations Divi- 


financial and other cooperation received 
the Forest Products Laboratory and its suc- 
cessor, the Forest Products Research Institute, 
has been widespread that impractical 
name all who have given 
The chief financial contribution for equipment 


and training personnel abroad has come 
from the International Cooperation Administra- 
tion, but large contribution has been made 


the Food and Agriculture Organization 
the United Nations and substantial ones the 
and Australian governments under the 
Plan, the Rockefeller Foundation, the 
Forest Products Laboratories Madison, Wis- 
cons and Melbourne, Australia, the Philip- 
Pine Mahogany Association, and number 
the United States. Contributions 
library the Institute have been made 
individuals and organizations addi- 
tion those named above. great part the 
made the Institute date would 
have impossible without the cooperation 


sion concerned with timber testing, 
structural uses wood, and quality 
evaluation wood for specific uses. 

The Wood Preservation Division 
conducts research physical proper- 
ties and seasoning, the treatment 
wood with preservatives, the durability 
treated and untreated wood, and 
studies pathology and entomology 
relating the control wood-inhabit- 
ing fungi and insects. 

The Wood Technology Division 
studies wood structure 
tion, develops the wood collection, 
herbarium and check lists species, 
studies minor non-chemical products 
(including brush fibers), and conducts 
the research veneer and plywood 
manufacture and wood gluing. 

more logical organization the 
work with the addition one more 
new divisions will possible after 
the second year operation under the 
present organization. 

The Institute faces enormous re- 
search program because the large 
number forest tree species the 
Philippines, the small amount re- 
search that has been done upon them, 
the urgent need for basic information 
the properties, characteristics, and 
processing individual species, and 
the economic necessity develop prof- 
itable industrial uses for wood 
dues and species that now waste 
for lack market. There are said 
some 3000 tree species the Phil- 
ippines that grow foot more 
diameter. There are also many spe- 
cies bamboo and other forest plants 
and products that have potential 
actual commercial value. Probably not 
over the tree species are ex- 
tensive commercial use the present 
time, and not over 200 enter into com- 
merce all. 

The bulk the early work the 
Institute must directed the spe- 
cies now use likely 
before long because the quan- 
tities available because some 
characteristic property for which 
special market exists. Work the re- 
maining species will ordinarily car- 
ried only incidentally, time can 
spared from more urgent work 
special circumstances may require. 

the early years the program, 
large part the effort must into 
collecting information basic proper- 
ties and characteristics species and 
classifying them into groups with re- 
gard their properties reactions 
processing. Studies this kind are 
now being pushed collect, for the 
important species, accurate and ade- 
quate information chemical compo- 
sition, specific gravity, shrinkage prop- 
erties, mechanical properties, fiber di- 
mensions, seasoning characteristics, 
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Hot-plate gluing press with 
temperature and time controls. The 26-inch- 
square plates have maximum capacity 
150 tons, which about 440 psi over the 
whole plate, 880 over half the area. 


preservative treatability, resistance 
fungi and insects, and other properties. 

Studies developmental character 
must also included the program, 
however, meet immediate needs for 
such information. Projects this kind 
include making search for local for- 
est fibers that can used commer- 
cially for brush making, developing 
processing details that will make 
papers from individual species 
wood bamboo, their mixtures, 
searching for methods improving 
the quality and value veneer and 
plywood insuring their compli- 
ance with commercial grading rules 
and many others. 
Basic and developmental studies are 
combined some projects, 
searching for woods suitable for spe- 
cial uses such artificial limbs, pencil 
slats, tool handles, tight cooperage, 
and other products with special char- 
acteristics. These investigations afford 
opportunities for early application 
basic data characteristics. 

common with all other forest 
products research institutions, the Phil- 
ippine finds that the avail- 
able funds are far too small finance 
adequate research program. Never- 
theless, much can accomplished with 
the money and staff available. The con- 
tinuing obligation accomplish the 
maximum results possible with cur- 
rent assets while working towards 
larger staff and better equipment 
the future. The work done through 
the years the other forest products 
research institutions the world will 
necessarily drawn upon 
planning its studies and meeting its 
obligations the people the Philip- 
pines. its turn, the Forest Products 
Research Institute hopes develop in- 
formation that will interest 
other countries and thus take its 
place important contributor 
the common pool knowledge about 
the properties and efficient utilization 
the products the forest. 
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NOW! COMPLETE YOUR FPRS 


RANKLY, over-stocked with early 

issues the valuable Annual Proceed- 
ings the Society, and can make 
limited number copies available 
greatly reduced prices. 


The volumes represent the choice papers 
presented each year the National Meet- 
ing. Order one book, complete set. 


These volumes will sent 
paid extra charge regardless 
where you are located North America 
overseas. 


PARTIAL CONTENTS THESE VOLUMES DESCRIBED BELOW: 


1947—Vol. 1—UTILIZATION, ENGINEERING, PRESERVATION, SEA- 
SONING. papers, 344 pp. 


Articles cover: whole wood fiber manufacture; lignin chemistry; processing 
pine gum; paper and plastic overlays for veneer and plywood; integrated 
utilization; trends logging; pulpwood logging developments eastern 
Canda; building codes postwar wood construction; engineering prob- 
lems prefabricated homes; postwar packaging field; functional furniture; 
postwar woodworking glues; metal wood bonding; high frequency 
woodworking; wood finishing; the use car treated lumber; fence posts; 
untapped tor the wood preserver; acid-proofing wood; the 
seasoning wood vapor organic chemicals; kiln design; 
tungsten carbide developments; and tight cooperage plywood. Regular 
price $6.00 Now 


1948—Vol. FIBER PRODUCTS, BARKING, FINISHES, 
MACHINERY, HEATING. papers, 500 pp. 


Articles cover: economics wood-waste utilization; losses Redwood 
logging; small log gang sawmill; utilization low-grade hardwood lum- 
ber; wood-distillation industry; sawdust carbonization; animal feeds from 
wood residue; small wood briquetting machine; special machines for util- 
ization waste slabs for glued core stock; interior trim from wood waste; 
wood-fiber production with revolving disk mills; effect some manufactur- 
ing variables the properties fiberboard prepared from milled Douglas- 
Fir; small hydraulic log barker; mechanical methods bark removal; 
studies the chemical composition bark and its utilization fot structural 
boards; research industry laboratories; history furniture 
finishes resistant alcohols and acids; low-bake synthetic finishes; simple 
testing methods for finishers; planning floor space for woodworking equip- 
ment; maintenance and operating practice for tungsten 
Regular price $8.00 Now $2.50 


1949—Vol. MATERIAL, FURNITURE, PLYWOOD, UTILIZA- 
TION, GLUES, SEASONING. papers, 607 pp. 


Articles cover: more wood per acre; integrated wood utilization Crossett; 
harvesting sawlogs; portable wood chippers; wood fibers from veneer waste; 
small permanent-type sawmills better forest utilization; pulpwood han- 
dling the Lake States; tropical wood research for the furniture indus- 
try; effect plywood glue lines the accuracy moisture-meter indi- 
cations; No. common Northern hardwood lumber for mechanized proces- 
sing into glued products; cut stock from western softwoods; assembly 
material furniture manufacture; supplementing wood with metal 
furniture manufacturing; extending hot press urea resin with wheat and 
rye flour; furniture finishes; lumber core panels; rotary veneer cutting; 
molding plywood; circular headsaws; ills besetting the furni- 
ture industry; utilization Redwood bark; utilization waste sulfite 
liquor concrete; semichemical pulping; dry-formed boards bonded with 
resins; wood, plywood and hardboard; compreg-resin-treated densified 
wood; wood preservatives; wood boring beetles; ignition temperatures 
fireproofed wood, untreated sound wood, and untreated decayed wood; 
wood waste disposal and air pollution control the Los Angeles area; 
pulp mill pollution; chemical composition Ponderosa and Sugar Pine 
barks; lumber recovery from Douglas Fir logs British Columbia; resin 
adhesives; development working stresses for stress-grade lumber; design 
and performance laminated wood trusses; glued laminated wood; glued 
laminated Wej-weld frames; radio frequency heating. Regular price $8.00 
Now 
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IV—MILLING, CONTAINERS, QUALITY CONTROL, PLY- 
WOOD. papers, 506 pp. 


Articles cover: quality second growth Douglas Fir; grading lems; 
quality control and the improved seasoning processes the Redwood 
try; saw teeth action; lumber research meet modern ition; 
hardwood log grading; recent developments wirebound cont 
method utilizing and fabricating waste lumber; tests strappe! and 
lightweight lettuce crates; recent developments containers; :aking 
fibrous raw materials; utilization low-grade hardwoods 
relation between wood and pulp properties; power vs. hand fallin: and 
bucking logging operations; handling pulpwood; quality control 
sawmill operations; hardwood quality control; quality control 
furniture production; defect detection equipment; non-destructive testing. 
Regular price $8.00 Now $2.50 


V—MILLING, MACHINING, PRESERVATION, UTILIZATION, 
GLUES, KILN DRYING. papers, 400 pp. 


Articles cover: circular sawmills the Tennessee Valley region; 
control lumber manufacture; gangsaws the manufacture southern 
pine lumber; tropical hardwood production; logging and military equip- 
ment availability; defense and the availability woodworking equipment; 
the importance wood the mobilization program; mobilization 
ments for technical men the woodworking industry; lumber conservation 
military procurement and container design; military requirements for 
wood packaging; wood requirements for specialized military the 
place small business the military procurement program; marine lam- 
inating; selecting White Oak for bending lumber; machinability studies; 
carbide cutting tools the wood industry; carbides; fire retardant treated 
lumber; wood preservation with particular reference creosote; the 
furniture industry expects from college-trained men; the scope 
tives college training; graduate training forest products 
Regular price $10.00 Now $2.50 


To: Forest Products Research Society 
Box 2010, University Station 
Yes! Send The Following Annual Proceedings Books: 
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moisture con 


recently specifying SENTRY 
equipment include: 


DIAMOND MATCH CO. 
DWYER LUMBER CO. 
TREE LUMBER CO. 


INTERSTATE CONTAINER 
CORP. 


PACIFIC PLYWOOD 


ST. PAUL TACOMA 
LUMBER CO. 


SIMPSON LOGGING 
SOUTHERN 
PLYWOOD CO. 
UMPQUAH PLYWOOD 
PLYWOOD CORP. 
WHITE PINE SASH 
WOOD CONVERSION CO. 


Laucks Sentry Monitor, 
with Brown Electronik 
Recorder, $4,200. Other 
systems from $3,550. 


Recognized the above firms the “best buy” 
today’s equipment market, these latest SENTRY 
systems for measuring, marking and recording the 
moisture content conveyed material accent new 
economy, yet maintain the fine standards precision 
control that have long been associated with the Laucks 
name. Write for detailed information. 


LAUCKS LABORATORIES, INC. 


1201 Poplar Place Seattle 44, Washington 


Leaders Wood Technology for Fifty 


THE REDMAYNE 
VENEER TENDERIZER 


120” Tenderizer 


Panels stay flat 


Uniform glue spread Better jointing and splicing 
The Redmayne Veneer Tenderizer relieves the angular 
stresses crooked grain veneers making multitude 
intermittent cuts parallel the edges the sheet. All uncon- 
trolled angular stresses that cause warpage are eliminated 
and buckled veneers are made pliable. You can make high 
quality flat plywood panels from low quality, crooked grain 
logs very small expense. 


Write for further information to: 
The 


CUTS COSTLY WARPING 


Veneer drying time cut 10% 


ARDWELL MACHINE COMPANY 
Franklin 19th St., Richmond Va. Phone 4-4593 


PROTECT IT! 


MOISTURE ABSORBED wood causes swelling, warping, check- 
ing, grain raising, checking and eventual rot. 


YOUR REPUTATION for fine craftsmanship suffers whenever these 
conditions mar the appearance function your product. 


THE ANSWER your moisture damage problem lies somewhere 
this Protection Products family superior water repellents 
and wood-preservatives each tested and proved over years 
production applications. 


WOODLIFE the original water-repellent wood preser- 
vative. Contains PENTA-chlorophenol. Fights fungus decay, 
termites, lyctus beetles and carpenter ants well mois- 
ture absorption. 


WOODYOUTH economical and highly effective water 
repellent for dimensional control wood where subsequent 
finishing involved. 


LIFEPRIME the ideal preservative-primer for many 
factory priming requirements. Provides all the high water 
repellent and wood-preserving qualities WOODLIFE, plus 
special finely ground pigments for appreciable priming. 


combines wood lubrication with high water- 
repellency. Widely used furniture manufacturing wherever 
and dimensional control are important—also 
popular for wood bearings, shuttles and bobbins, etc. 


BOXLIFE ‘‘Life for field boxes, crates, 
hampers, lugs. Guards against fungus, reduces spore count. 
Keeps nails tighter—protects against weathering and rigors 
steam cleaning. 


Tell your problem Our laboratory technicians and 
practical field men are ready serve you. 


PROTECTION PRODUCTS 


MANUFACTURING COMPANY 
KALAMAZOO, MICHIGAN 
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FPRS News-Digest, Continued 


NEW PRODUCTS—LITERATURE 


Electrode for Moisture Measurement 


accessory electrode that measures 
the moisture content inside boards 
air drying piles and kiln loads has 
been released the Delmhorst Instru- 
ment Co. Designed for use with the 
firm’s moisture detector, the electrode 
can used for testing three feet from 
the edge the pile stickers 
inch more are used. 

The Electrode” slid 
between stickers into the lumber pile, 


Meet 


ALABAMA 
International Paper Co., Mobile 


ARKANSAS 
The Crossett Co., 
Dierks Forests, Inc., Hot Springs 
Southern Lumber Co., Warren 


CALIFORNIA 
California Redwood Association, San Francisco 
Carr Co., Sacramento 
High Sierra Pine Mills, Inc., Oroville 
Ivory Pine Co., Dinuba 
Scott Lumber Co., Inc., Burney 
Ralph Smith Lumber Co., Anderson 
Tartar, Webster Johnson, Stockton 


ILLINOIS 


The Dean Company, Chicago 

General Electric, Ill. Plant, Rockford 
Greenlee Tool Co., Rockford 

Edward Hines Lumber Co., Chicago 

Johnson Carlson, Chicago 

Masonite Corp., Chicago 

Mattison Machine Works, Rockford 
Sherwin-Williams Co., Chicago 


INDIANA 


The Dunbar Furniture Mfg. Co., Berne 
National Homes Corp., Lafayette 


KENTUCKY 
Deluxe Saw Tool Company, Louisville 


MAINE 
Moose Head Mfg. Co., Monson 


MARYLAND 
Wells, Salisbury 


MASSACHUSETTS 
Atlas Plywood Corp., Boston 
Draper Hopedale 
Heywood-Wakefield Co., Gardner 
Spalding Bros., Inc., Chicopee 


MICHIGAN 
Armstrong Machine Works, Three Rivers 
Baker Furniture, Inc., Grand Rapids 
The Dow Chemical Co., Midland 
Everett Piano Co., South Haven 
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and the handle turned, forcing 
electrode pins into the wood. Moisture 
content then registers the meter. 
Turning the handle the opposite 
direction removes the pins from the 
wood, Priced $30.00 the elec- 
trode produced the Delmhorst 
Instrument Co., 619 Cedar St., Boon- 
ton, 


TECO Pole Frame Design 


new design for low-cost pole- 
frame warehousing facilities for farm 
and commercial buildings 
prepared Timber Engineering Co. 
The new pole-frame design uses sim- 
plified roof truss fabrication made 
2-inch framing lumber. The design 
adaptable for spans from 
feet, with roof slope inches 
inches and truss spacing feet 
centers. 

Copies the new pole-frame de- 
sign, No. 679, are available request 
designers and builders from the 
Timber Engineering Co., 1319 18th 


MINNESOTA 
Machine Co., Minneapolis 
Minnesota Mining and Mfg. Co., St. Paul 
Rilco Laminated Products, Inc., St. Paul 
Wabash Screen Door Co., Minneapolis 


MISSISSIPPI 
Richton Tie and Timber Co., Richton 


MISSOURI 
Monsanto Chemical Co., St. Louis 


MONTANA 
Intermountain Lumber Co., Missoula 


NEVADA 
Vaughn Millwork Co., Reno 


NEW JERSEY 


National Adhesives, Plainfield 
Western Electric Co., Kearny 


NEW YORK 


American Defibrator, Inc., New York 

Borden Co., New York 

Peter Cooper Corps., Gowanda 

The New Jersey Industries, New York 
Oval Wood Dish Corp., Tupper Lake 

Pierce Stevens Chemical Buffalo 
Reichhold Chemicals, Inc., White Plains 
United States Plywood Corp., Brewster 
The Upson Co., Lockport 


OHIO 


American Machine Foundry Co., Shelby 
The Baldwin Piano Co., Cincinnati 

Coe Manufacturing Company, Painesville 
The Kirk Blum Mfg. Co., Cincinnati 


OREGON 


Inc., Bend 

Cascades Plywood Corporation, Lebanon 
Conroy Publishing Portland 
Forest Fiber Products Co., Forest Grove 
Mater Engineering, Corvallis 

Neils Lumber Co., Portland 

Oregon Lumber Co., Baker 

West Coast Lumberman’s Assn.. Portland 


PENNSYLVANIA 
Kennametal, Inc., Latrobe 


Koppers Company, Inc., Pittsburgh 
Per Glue Lansdale 


Log Stacker Booklet 


eight-page booklet the 
“Series Electric Log Stacker has 
been released LeTourneau, 
The three-color brochure presents 
general features the log stacker plus 


about the LeTourneau 


tem electric power and control. On- 
the-job photographs illustrate how the 
stacker works. The pamphlet avail- 
able free writing for Bulletin No. 
105 LeTourneau, Inc., 399 
South MacArthur, Longview, 


New Walnut Booklet 


“An Architectural Study 
for Commercial, Institutional, and 
brochure recently announced the 
American Walnut 
soc. The 16-page booklet :ests 
various ways using walnut, and 
tains source list intended aid 
plywood paneling and solid 
paneling and trim. Available 
charge from the American 
Mfgs. Assoc., 666 North Lake 
Drive, Chicago 11, 


100 Company Supporting Members 


United States Steel Homes, Inc., Harrisburg 
Wood Metals Industries, Inc., Kreamer 


SOUTH CAROLINA 


Lightsey Brothers, Miley 
Poinsett Lumber Mfg. Co., Pickens 


TENNESSEE 


Bruce Co., Memphis 
Chapman Chemical Company, Memphis 
Memphis Hardwood Flooring Co., Memphis 
Nickey Bros., Inc., Memphis 


TEXAS 


Wm. Cameron Co., Inc., Waco 
Kirby Lumber Corporation, Houston 
Love Wood Products Texas, Diboll 
Southern Pine Lumber Co., 


VERMONT 
Beecher Falls Mfg. Corp., Beecher Falls 


WASHINGTON 


American Marietta Co., Seattle 

Biles Coleman Lumber Co., Omak 

Cascade Lumber Co., Yakima 

Columbia Plywood Co., Inc., Seattle 

Chelan Box Mfg. Co., Chelan 

Diamond Match Co., Spokane 

Douglas Fir Plywood Association, 

International Paper Co., 
Longview 

Simpson Logging Co., Shelton 

Sumner Iron Works, Everett 

Weyerhaeuser Timber Co., Tacoma 


WISCONSIN 


Harnischfeger Corp., Port Washington 
Mosinee Paper Mills Co., Mosinee 

Murray Mfg. Co., Wausau 
Paine Lumber Co., Oshkosh 


CANADA 


Forest Products, Ltd., Vancouver 
British Columbia Lbr. Mfrs. Assa., 
Canadian Forest Products Limited, 
minster, 
Industries, 
Kitchener, Ont. 
Knight Mfg. Lbr. Co., Ltd., Meaforc 
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Air-Orying Lumber Fan 


outdoor fan for the open air 
drying lumber, produced Robert 
Hildebrand Co. Canada, now 
being sold the Bell Machinery Co., 
Birmingham, Ala. The fan said 
help eliminate sap stain, rain and 
water accumulation, and reduce mois- 
ture content prior entering the kiln 
considerable saving time and 
power costs. 

The fan has frame eight feet high 
that can mounted wheels 


THE NEW 


Combining 
New Electronic Controls 
Reversible, Direct Air Flow 
New Airplane Type Fans 
Increased Air Velocity 


Improved Drying 
More Saleable Product 
Faster Drying Time 
Greater Uniformity 
Lower Operating Cost 


LUMBER DRYING PLANT Spring- 
field Lumber Mills typical the work 


can moved along parallel with the 
lengths lumber stacks. The fan 
sucks the air through the stacks one 
side the fan, and blows through 
the stacks the other side. Inter- 
cellular moisture, reported, can 
quickly reduced down per cent 
moisture content and lower, depend- 
ing the daily weather influence. 
More information can obtained 
from the Bell Machinery Co., 
Box 490, Birmingham Ala. 


Two New Phenolic Resins 


Two phenolic resins have been de- 
veloped Reichhold Chemicals Inc. 
produce fast-curing wood-waste 
molding and true molding compounds 
with medium short flow, the firm 
announced recently. reported that, 
when combined with wood flour and 
proper dyes, the two RCI resins pro- 
duce general-purpose molding mate- 
rials with good electrical, mechanical, 
and water resistant properties and fast 
curing cycles. 


Shaper 


Machine Co., Be- 
loit, Wis., has announced the produc- 
tion new single-spindle shaper. 
New features the machine are re- 
ported table area totaling 851 
square inches, rugged spindle construc- 


~ 


Lumber Mills, Springfield, Oregon. 


being done MEDFORD MACHINERY COM- 


PANY throughout the West. 


complete drying plant, including the very 
latest dry kilns, boiler plant, cooling sheds, 
and unloading facilities, and 120 ft. 
ft. dry storage shed constructed under one 
contract price. This project exemplifies 
advantages guaranteed price, undivided 
ponsibility, guaranteed performance and the 
latest PROVEN DRY KILN DESIGN. 


Box 266 
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LATEST PROVEN 


Exterior view of new Fryer Dry Kiln at Springfield 


tion that permits use 
spindle extension, and complete en- 
closure all moving parts except 
point cut. 

choice motors and controls 
offered: for 3-phase wiring 114 
can installed; for single-phase 
wiring, either 114 can used. 
The machine, Model J—151 with in- 
feed and outfeed fences, front exten- 
sion, three table inserts, 14-inch and 
spindles, motor pulley, and 
belt, priced $299.00. 

Accessories designed for the ma- 
chine include holddown and holdover 
springs, miter gage, shaper hood, hold- 
down ring for contour work, and re- 
versing switch. 


KILNS 
KILN DESIGN 


Electronic instrumentation and contro! panel— 
engineered by Medford Machinery Co. and 
Brown Div. of Minneapolis—Honeywell Co. 


The Springfield Mill, Springfield, Oregon, 
the plant that every lumberman should see. 


FRYER DRY KILN 


MEDFORD MACHINERY COMPANY 
1015 NORTH CENTRAL 


MEDFORD, OREGON 
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Reciprocating-Blade Power Saw 


new power saw that uses recip- 
rocating blade instead chain 
being produced the Wright Power 
Saw Division Thomas Industries 
Inc., Louisville, Ky. The saw de- 
signed for the removal limbs and 
for felling small trees. 

The saw weighs pounds, uses 
20-inch cutting blade operating 
10,000 strokes per minute, 
direct drive from piston 
More information available from 
the manufacturer 410 Third St., 
Louisville Ky. 
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WILCO REFUSE BURNER 


Three Models. Complete Range Sizes. Lowest- 
cost installation. Prefabricated, one-piece panels. 
Exclusive triple-draft. Sizing engineers available 
you. 


WILCO MACHINE WORKS, INC. 
Municipal Airport 


Memphis, Tenn. 


sets the pace 


sawyer-operated setworks systems. 
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FROM H.P. Greater Sawing 


Write for complete in- Accuracy 

formation on the system © Improved Grade Re- 
engineered for your covery 

production requirements. © Increased Production 


e Lower Operating 
Costs 
Reduced Maintenance 


5219 First Ave. South Seattle 8, Wash. 


48-A 


Covers every phase 
production! 


Lumber 


Second Edition 


NELSON BROWN, Syracuse University; 
JAMES BETHEL, North Carolina State 
ollege. 


You get the complete story the conver- 
sion round logs into finished construction 
material this mew and up-to-the-minute 
revised edition. Describes the steps and 
methods involved the manufacture, con- 
ditioning, grading, distribution, and use 
lumber. Shows you how the factors 
quality control and production management 
are applied the manufacturing process, 
and how former 
dust, edgings, trimmings, bark, and mis- 
cuts—can turned into profitable 
ful by-products. 


Check this table contents: 


Development the Lumber Industry 

The Sawmill: Type, Size, Location, and 
Layout 

Storage and Handling 

Sawmill Machinery 

Lumber 

Drying Lumber 

Power for Machine Operation and Ma- 
terials Handling 

Lumber Grades and Sizes 

Quality Control 

Allied Products 

Shipping and Traffic 

Lumber Merchandising 


1958 379 pages $9.00 


Send for your 

ON-APPROVAL copy today! 

440 Fourth Ave., New York 16, 


days will return the book and owe noth- 
will remit $9.00, plus 


SAVE POSTAGE! Check here you 


enclose payment, which case pay post- 


watched 
child die 
cancer 


this child eight. But 
words were plain her 
you make well 
again, Doctor?” 

It’s terribly hard fora 
doctor who sees tragedy enough 
watch child fade from the 
sunlight life—a victim cancer. 


had succeeded prolong- 
ing her life many months— 
thanks recent advances the 
treatment leukemia. 


But that’s not enough! Cancer 
disease that ranks today the 
Number disease-killer chil- 
dren. must... find 
ways battle it, and win over it. 

Research, supported the 
American Cancer Society, striv- 
ing towards that goal. 


Let’s 
this mortal enemy which will 
the lives more than 
Americans this year alone. 


Send your gift 
care your local post office. 


AMERICAN 
CANCER 
SOCIETY 


MAY, 


— 
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Same return privilege, course. 
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National Casein’s provides the most 
waterproof and weatherproof bond obtainable! 


ASS Resorcinol Resin Glue recommended for any product 
made wood that destined for outdoor use under 
extraordinary conditions water, weather and humidity. 


National Casein’s Resorcinol Resin Glue used for 
cold press work 75° used also for hot press work 
and high frequency gluing, because thermo setting. 


National Casein used 


For aircraft and marine grade plywood laminated timber 
construction paneling and structural units for prefabricated 
desirable. Having trouble housing, and for bag moulding construction you 

Spec. Mil-A-397B—ask the will find National Casein’s positive assurance 

National Casein office 

nearest you for samples your product’s performance. 


and technical help 
adapting your glue 
obligation. 


National Casein 


National Casein Company, 601 80th Street, Chicago 20, Illinois 
National Casein New Jersey, Broad Fulton Streets, Riverton, New Jersey 
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